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1. GENERAL INFORMATION 

The Power Supplies for the 2105/2108 Processors are complex circuits which supply the necessary regulated 
DC voltages and coordinated logic signals for operation of the CPU, memory and I/O interface cards of the 
21MX Computer Series. The required input power is from an input AC power line from 47 to 64 Hz and 
over a voltage range of 110 ±20% VAC or 220 ±20% VAC. Maximum input voltamperes of the 2108 are 
approximately 650 and the maximum input voltamperes of the 2105 are approximately 450. The overall 
efficiency of the power supplies range between 65% and 80%, depending upon loading. 

The power supplies operate in four different modes. These are: 

1. Operate 

2. Line standby 

3. Battery standby 

4. CPU-MEM Alarm 

The computer itself does not distinguish between the line standby mode and the battery standby mode, but 
these two states are entirely different within the power supply. 

In the operate mode, all output voltages are present and current is available up to the full capacity of each 
output. In the two standby modes, only those voltages necessary to permit the semiconductor memory to 
retain its contents are present. In CPU-MEM alarm all voltages associated with respective alarm are shut 
down, requiring a reset to line standby mode for normal operation to resume. 

As the two standby names imply, the line standby mode receives input power from the AC line power plug 
whereas the battery standby mode operates off of power supplied from a 12 volt storage battery. 

The optional nickel cadmium battery supplied with the computer, when fully charged, provides standby 
power for at least two hours. Longer standby periods may be realized by the use of a larger external storage 
battery of voltage range 10 — 14 VDC and of approximately 3.5 amp hr capacity per 2 hours of desired 
standby time. It should be noted that the CPU power supply provides a constant current charge of 250 mA 
to the battery whenever AC line power is present. 

The supply output voltage specifications and their current ratings are shown below, with an * indicating 
those voltages which are present only during the operate mode. 



OUTPUT TERMINAL 
VOLTAGE 


2108 


2105 


MAXIMUM 

VOLTAGE 

DEVIATION 


OPERATE 
CURRENT 


STANDBY 
CURRENT 


OPERATE 
CURRENT 


STANDBY 
CURRENT 


+5 volts (CPU and I/O) 


35 


* 


25 


* 


±0.25V 


-2 volts (CPU and I/O) 


5 


* 


5 


* 


±0.40V 


+12.0V0/O) 


3 


# 


2 


# 


±0.5V 


-12.0V (I/O) 


-3 


* 


-2 


* 


±0.5V 


+5.0V (mem) 


5 


5 


5 


5 


±0.25V 


+1 2.5V (mem) 


1.8 


0.5 


.5 


.5 


±0.5V 


-12.5V (mem) 


1.8 


0.5 


.5 


.5 


±0.5V 


* Indicates that this output voltage is during standby mode. 



Physically the power supplies consist of two major P.C. board assemblies and five minor P.C. board 
assemblies. 

The two major assemblies contain all circuits necessary for full operation from the AC power line. Three of 
the minor assemblies contain circuits which in conjunction with the two major assemblies permit standby 
operation from a 12 volt battery. 

The remaining two minor boards serve only to interconnect the two major board assemblies. 

Of the two major board assemblies, one contains all circuits associated with the isolated output voltages 
and control logic. This board has no voltages present greater than +28 VDC. This board (5060-8349 or 
5060-8355) is located directly under the top cover of the computer, circuit side up when the supply is 
installed. 

The other major assembly contains circuits associated with the power line input and other circuits where 
hazardous voltages in excess of 350 VDC are present. This board (5060-8343 or 5060-8354) is inaccessible 
when the supply is installed in the computer. 

Transformers and optical isolators provide isolation in excess of 1500 volts between the supply outputs and 
the input power line. Practices necessary for UL recognition have been observed. 



2. Electrical Description 

The operate and line standby modes of operation employ a combination of a high voltage DC switching 
preregulator, two multi-output DC to DC converters and several series pass regulators. 

The battery standby mode of operation employs three independent switching regulators. 

All power switching in the regulators and DC to DC converters is performed at a frequency of approxi- 
mately 20 kHz. 



This frequency of operation results in very small size and weight of magnetic components and capacitors 
and produces no audible noise. 

The preregulator and DC to DC converters share a common clock. 

The battery powered regulators share a separate clock. 

The major energy storage in the supply occurs at the line input capacitors at approximately 300 VDC. 
Energy storage at this high voltage, prior to the preregulator allows the computer to operate undisturbed 
despite line dropouts of several cycles and permits the memory to hold up for several hundred milliseconds 
even without a standby battery installed. 



3. GENERAL OPERATION 

Referring to the state transition diagram in figure 1, at initial point when all power is off to supply and AC 
voltage is applied the power supply moves to the line standby state, Memory lost signal will be generated 
due to the fact that prior to entering line standby no memory supply voltages were present — therefore, 
contents of memory have been lost. At approximately 70 — 75 volts AC supply will output memory volt- 
ages. A reset of power supply logic is performed by the key switch on the front panel of the computer (or 
via rear panel power control connector) in order to prepare power supply to enter operate state. The key 
switch is then turned to operate, allowing the power supply to enter the operate state if the input AC line is 
sufficiently high which is determined by PUUP sense circuitry. In the operate state all CPU voltages are up 
and in regulation and all CPU timing and control signals generated in the supply are issued. The supply can 
be returned to the line standby state by turning the key switch to standby position or by removing the AC 
input voltage. By doing so the CPU is shut down in an orderly manner such that it can be re-enabled with 
little problem. When returned to line standby by switch, power supply will remain in that state until 
switched to operate in a power down condition, unit will remain in line standby state long enough to de- 
termine if power-fail recovery option has been installed. If the option is not available the power supply will 
completely power down and initial power up procedure will be followed on powering supply up again. 

If power fail system has been installed and battery is sufficiently charged and AC power down, the power 
supply enters battery standby state where memory voltages are maintained and memory overvoltage and 
undervoltage sense circuitry remains active. If at any time in battery standby state the battery becomes dis- 
charged the power supply will also completely power down and initial power up procedure will be followed. 
If battery remains charged, on AC power up, if front panel switch is in operate, power supply will enter di- 
rectly into operate state. 

Under the conditions of a CPU or memory overvoltage or overcurrent it enters the appropriate alarm state. 
In the CPU alarm state, all CPU voltages are shut off while memory voltages remain unaffected. In the 
memory alarm state all output voltages are shut down. Operate state may be re-entered by turning front 
panel switch to reset — then back to operate. If, though, the overvoltage or overcurrent still exists the 
supply will re-enter the alarm state. This condition will continue to exist until the overvoltage or overcur- 
rent condition is removed. 



4. POWER SUPPLY SIGNALS 

The power supply provides three signals to the CPU for computer operation. These signals are 1) power 
up (PWU), 2) power on (PON), and 3) "not" memory lost (MLOST). The following paragraphs provide 
a functional description of these signals. 
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Figure 1. Power Supply State Transition Diagram 



4.1 PWU 

This signal is high whenever the power supply is in the operate state and the line voltage is within proper 
tolerances. PWU will go low immediately upon detection of a line voltage failure or alarm condition. 

The function of PWU is to initiate a power fail software routine on its falling edge and an auto restart soft- 
ware routine on its rising edge. After PWU switches low for a line voltage failure or by rotating the key- 
operated switch from OPERATE to STANDBY, all output voltages will remain in regulation for a minimum 
of 500 jusec to permit execution of the power fail software routine. Upon restoration of power or by rotat- 
ing the key-operated switch from STANDBY to OPERATE, PWU will go high within approximately one 
second. 



4.2 PON 

This signal is similar to PWU except that PON remains high for 500 jusec to 1 msec after PWU switches low. 
PON switches high simultaneously with PWU. The purpose of PON is to allow the CPU to access memory 
when the computer operating voltages are within tolerances, and to inhibit the CPU from accessing memory 
when computer operating voltages are low. Low operating voltages could cause the CPU to write erroneous 
data into memory. 



4.3 MLOST 

This signal is low whenever there is a possibility that erroneous data may be in memory as a result of 
memory power supply voltages being out of tolerance, which may occur during initial power up. Automatic 
restart capability is inhibited whenever MLOST is low. A reset must be performed by the front panel 
switch or rear panel power control connector to enter the operate state when MLOST is low. Following a 
reset, rotate key-operated switch from STANDBY to OPERATE. MLOST will remain low for several milli- 
seconds after PON and PWU switch to high. This will indicate to the CPU that a software routine to clear 
memory of any erroneous data must be performed. The conditions which will cause MLOST to be low are 
the following: 

a. Low line and battery voltages. 

b. Memory voltage out of tolerance at any time. 



If the power fail recovery system is installed and operating properly, MLOST will remain high through any 
line voltage losses provided that the battery voltage remains above 10.5 volts. This will ensure valid memory 
contents and allow the auto restart capability (if enabled) to be performed. 

5. LOWER BOARD OPERATION 

AC line voltage is directly applied to the input bridge circuitry (see figure 2), which generates the B+ level 
for the preregulator circuit, and to the internal supply circuitry which generates voltages used by lower 
board logic. As the AC level increases the 40 kHz clock circuitry becomes enabled. This circuit generates 
the 20 kHz squarewave for the inverter drive circuitry and the input 20 kHz sawtooth to the pulse width 
modulator. At approximately 70 to 80 VAC the power up sense circuit is enabled which first generates 
inverter enable, preregulator enable, and pulse width modulator enable. The pulse width modulator circuit 
receives the input sawtooth waveform from the clock circuitry and the variable DC from the error amplifier 
and outputs a 20 kHz pulse train of varying duty cycle which is directly proportional to the DC level from 
the error amplifier. The output waveform from the pulse width modulator is fed to the preregulator level 
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Figure 2. Lower Board Block Diagram 



shifter which adjusts the waveform to conform with the biasing in the preregulator. The preregulator 
receives the waveform from the level shifter and converts it to a varying DC level, labeled B- or common 
point # 3. This DC level is proportional to the duty cycle of the input waveform so it can be seen that the 
error amplifier's DC level is transformed into a B- DC level by way of analog to digital and digital to analog 
conversion. A current sense line is taken from the preregulator and at any time excessive preregulator cur- 
rent is drawn a preregulator overcurrent signal is generated which shuts off the level shifter circuitry and 
removes the drive signal to the preregulator. B+ is also fed into the high voltage crowbar circuitry which 
senses if B+ exceeds 400V. If this condition occurs the crowbar circuitry is activated and B+ is shorted to 
ground which, blows the AC input fuse. B+ is also fed to the line voltage sense circuitry. At 88 VAC (or 
other line voltage set by variable resistor R120) B+ has reached sufficient level to activate the sense cir- 
cuitry causing PUUP to go low and allowing CPU inverters and CPU output voltages to come up. B+ and 
B- are finally fed to the inverter and inverter drive circuitry which is designed to generate an inverter out- 
put waveform by switching between B+ and B-. These two square waves are applied to the primaries of 
the CPU and memory power transformers located on the upper power supply PCA. Connected to the 
memory inverter output is the bootstrap supply circuitry. This circuit aids the internal supplies and by- 
passes surge limit resistance in the bridge circuitry for more efficient operation of the lower board circuitry. 



6. INPUT RECTIFIER AND VOLTAGE DOUBLER 

On initial power up, B+ is generated through CR45, CR44, CR41 and CR40 bridge circuit which is in series 
with R57. R57 acts as surge limit resistor for charging capacitors CI and C2. Once line voltage has risen 
sufficiently to enable and maintain the memory inverters, part of the inverter signal is coupled back through 
T4 to the gates of CR49 and CR50 turning them on. This then creates a bypass circuit around R57, in- 
creasing efficiency under load. CR51 and CR48 are inserted in the gate circuitry to prevent reverse biasing. 
Since the gate signal fed from T4 is 20 kHz, the SCR's are effectively turned on all the time while the mem- 
ory inverter is enabled. 

The B+ level is fed to CI and C2 which are in series. If the unit is to be operated on 110 VAC a jumper is 
inserted on the rear panel terminal block, connecting the neutral of the line to the junction of CI and C2 
creating a voltage doubler. In 220V operation the jumper is removed and B+ is derived directly from the 
bridge circuit. 



7. INTERNAL SUPPLIES AND POWER UP SENSE CIRCUIT 

hi 

Line voltage is applied to 60 Hz transformer T3 and power is taken from the two secondary windings. One 
winding supplies power to the upper board internal supplies. The other winding is applied to CrM diode 
bridge to obtain +10V (Vx) and -10V (V y ). The CR29 bridge acts as a bootstrap supply. Once the memory 
inverters are enabled power is fed through T4 to the bridge and ±10V in order to compensate for the in- 
creased load. The +10V (Vx) supply besides being used directly, also supplies power to the +5V regulator 
U5 which is used as a supply for all lower board chips. C28 between pins 1 and 3 of U5 is for filtering. C13 
has been added to smooth out the voltage fluctuation caused by the interval between when the load on 
+10V is increased by enabling memory inverters, and when T4 is capable of supplying enough power to 
compensate for the load increase. 

In the power up sense circuit +10 is applied to the emitter of Q14 via diode CR47. At the same time the 
voltage at the emitter of Q14 is fed to zener CR64 via R123 and is coupled to the base of Q14 by R60. At 
the point where the emitter is one diode drop above the zener voltage Q14 conducts. U4A is switched on 
after a slight delay caused by the R77, CR55, C41 and R76 time constant in order to allow +10V to sta- 
bilize and C13 to fully charge before enabling the inverters. As U4A is turned on U4B is turned off, allow- 



ing inverter enable to go high. At the same time U4C is turned off allowing preregulator enable to go high. 
U4D is also switched off which, after a delay determined by R63 and C34, allows the pulse width modulator 
to operate. This is to ensure that the inverters are operating before enabling the preregulator circuitry 
since preregulator control is dependent on the operation of the inverters. 

Two hysteresis loops are incorporated into the power up sense circuitry. One created by R48 to compensate 
for slight voltage fluctuations during initial power up. The other is created by T4 which supplies the sense 
circuitry, once the memory power supply is activated, with a voltage which is stable over a wide range of 
line input voltage. 



8. CLOCK AND PRE-REGULATOR ENABLE 

The clock circuit consisting of U8B generates a 40 kHz, 90% duty cycle pulse train (see figure 3), that is 
used to derive all lower board waveforms. +5V lower board is fed to the non-inverting input of U8B by 
R62 and R71 divider. This causes the output of U8B to go high, which, in turn is fed back by R73. At the 
same time the output is also fed back to the inverting input of U8B by the R72 — C32 RC network. At the 
point where the level on the inverting input of U8B exceeds that of the non-inverting input, the output goes 
low and is held there for a predetermined period by the C32 — R64 network. The output then goes high 
and the oscillation repeats. 

The pulse train is applied to U13A 'D' flip-flop. Both direct set and clear are disabled and the Q side is 
connected to the 'D' input to obtain a divide-by-2 function. The Q side is also connected to U12A which 
in conjunction with the pulse train from the clock circuit generates a 95% duty cycle pulse train at 20 kHz 
as seen in figure 3. This then drives U13B, which is the preregulator enable flip-flop. Both Q and Q sides 
of U13A are used as the input signals for the inverters as seen in figure 3. 

The Q side of U13A is connected to the sawtooth generator for the pulse width modulator. U13B is wired 
such that as soon as a clock is applied it will set, turning U12B on which generates preregulator enable. 
The direct reset on U13B is connected to the preregulator current sense. If excessive peak current is drawn 
by the pre-regulator circuit then the sense line is brought low, disabling operation of the preregulator for 
the duration of the current 20 kHz cycle. This pre-regulator current limit is independent of the output 
voltage current sense circuits and serves primarily to protect preregulator transistor Q7 from excessive peak 
currents during transient conditions. 
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Figure 3. Lower Board Waveforms 



9. 



PULSE WIDTH MODULATOR 



The square wave output from U13A is applied to Qll which generates a sawtooth waveform (see figure 3). 
This sawtooth waveform is applied to the inverting input of U8A. The non-inverting input is connected to 
a varying DC level generated by Ull. The resulting output waveform at pin 12 is dependent on the DC 
level with respect to the sawtooth waveform. If the DC level is more negative than any part of the sawtooth, 
the output is always low. If the DC level is more positive than any part of the sawtooth, the output is always 
high. When the condition exists as in figure 3 where the DC level is at an intermediate level, a pulse train 
at pin 12 results. This is caused by the fact that whenever the DC level is more positive than the sawtooth 
(indicated by slashed lines) the output will be high and when the level is more negative the output will be 
low. As can be seen, changing the DC level with respect to the sawtooth will alter the times in which the 
output is high or low, thus allowing the ability to change the duty cycle of 'on' time with respect to pulse 
period. This is then used as a form of analog to digital converter, creating a drive waveform for the pre- 
regulator which, in turn acts as a high power digital to analog converter. 

Diode CR46 is used by the power up sense circuitry to keep the output of the pulse width modulator at 
zero duty cycle and the preregulator off during initial power up. 



10. PREREGULATOR LEVEL SHIFTER 

The signal from the pulse width modulator enters U3 where it is gated by preregulator enable, generated by 
the power up sense circuitry. The open collector output transistors of U3 begin switching between a float- 
ing state and ground. R56 and R54 are used as pullup resistors to the input lines for U3. 

As the PWM input to U3 goes high the upper half of U3 switches Q10 on through R34. Q10 when switched 
on applies current from 5V through R33 — CR34 to the base of Q2 at E6. Q2 acts as a darlington driver 
for Ql. At the same instant the lower half of U3 turns Q12 off, which in turn removes the forward bias on 
Q9 turning it off. 

As the pulse train goes low the upper half of U3 switches Q10 off while the lower half switches Q12 on, 
through R55. This creates a forward bias condition on Q9 which switches a negative current from a -4.22V 
source created by CR37, through R26 to E6 at the base of Q2 and through CR28 to the base of Ql. 

This reverse base current on Q2 and Ql improves the turn off time of Ql and Q2 and is followed by reverse 
base emitter biasing on Ql and Q2 in approximately 1 jusec as these transistors turn off. CR11 and CR34 
serve as an anti-saturation clamp for Ql and Q2 further improving turnoff time. 

CR32 and CR33 together with R26 serve only as a protection circuit to shunt voltage away from other 
circuits in the event that Ql fails with a Base-Collector short and open emitter. 

As can be seen in diagram below, the resulting waveform at E 6 is of the same phase as the input waveform 
but switches between -4.2V and +1.2V. 
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11. PREREGULATOR POWER STAGE 

The preregulator power stage consists primarily of Ql, LI, CR5, input capacitors CI and C2 and output 
capacitors C4, Cll and CI 2. Ql and CR5 act as a switch controlled by the variable duty cycle of the pulse 
width modulator. 



When Ql is in the on state current flows from the + side of input capacitor CI (B+) through the parallel 
combination of the output capacitors and the two inverter circuits to - preregulator output at inverter 
common. From inverter common current flows through inductor LI and through Ql back to the negative 
side of input capacitor C2 at preregulator common. 

10 



During this state a voltage appears across LI which is equal to the difference between the input and output 
voltages of the preregulator. This voltage and the inductance of LI determines the rate of change of current 
in LI: 



dI Ll = Vfo 
dt 



V, 



out 



LI 



The period of time during which Ql is turned on determines the peak current level which builds up in LI 
and consequently the level of energy stored in LI and the average output current into the inverter circuits: 



dl 



LI 



T = T 

PL1 ion dt 



peak current 



Ui 



LI = 2 L1 X PL1 energy stored 



When Ql turns off, the polarity of the voltage across LI reverses causing CR5 to become forward biased. 
Current continues to flow from LI through CR5 into the output circuit at a decreasing level as the energy 
stored in LI is depleted. When the current in LI drops to zero after a time interval determined by the value 
of output voltage, the inductance of LI and the level of current in LI at turn off of Ql 

AT=^I pL1 ) 

the voltage across LI drops to zero also except for some minor ringing and CR5 is again reverse biased. 

During the remaining time of the present switching period the current is supplied to the inverter circuits 
from the output capacitors alone. 

At the beginning of the next cycle of the 20 kHz switching rate this process is repeated. The waveform at 
the collector of Ql is shown in figure 4. 

The complete preregulator circuit starting at the input current to photo-isolator Ull at pin J2-J on the 
lower board and ending at output capacitors C4, Cll, C12 act as a low loss current-controlled current source 
translating control current levels at several milliamps and 1.5 volts to output currents of several amps at 
approximately 150 VDC. 
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Figure 4. Ql Collector Waveform 
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12. PREREGULATOR SLOW TURN-OFF 

The requirement for slow turn-off is created by the basic properties of LI in the preregulator circuit. As 
can be seen in figure 5, when Ql is either fully on or fully off, very little power is consumed by it. However, 
a great deal of power is consumed by Ql when making the transition from the 'on' state to the 'off state. 
This is caused by the fact that as collector voltage is rising from ground to B+, current through Ql still has 
the tendency to remain constant, because LI, as an inductor, opposes rapid changes in current through it. 
A method of minimizing this problem is achieved by creating another path for current to flow other than 
the transistor. This essentially describes the operation of the slow turn off circuit. The effect desired is 
created by current flowing through C6 and CR8 to B+. During the time Ql is on, the side of C6 connected 
to CR8 is charged to 1/2 B+. As Ql starts to switch off collector potential rises to 1/2 B+. At this point 
since the initial potential across C6 was 1/2 B+ and due to the fact that a capacitor opposes rapid changes 
in potential drop across it, the side of C6 connected to CR8 will have risen to B+ in order to maintain a 
1/2 B+ potential drop across C6. At this point CR8 becomes forward biased and as Ql collector voltage 
continues to rise current begins to flow through C6 which is trying to maintain its 1/2 B+ potential drop, 
and CR8 to B+; thus creating the second path for current needed. As can be seen in figure 5 with the 
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Figure 5. Ql Power Consumption 



dotted line over half of the peak power that would be dissipated in Ql is diverted to B+. Charging of C6 
is achieved in the on time of Ql by Tl and CR7 connected to the junction of the CI and C2 voltage doubler 
which acts as a supply for 1/2 B+. As seen in the Tl voltage current graphs in figure 6 at the point where 
Ql is about to switch on the voltage at the junction of C6 and CR8 has settled to ~ B+. As Ql is turned on 
and collector potential begins to drop below B+ the potential at the junction of C6 and CR8 goes negative 
with respect to 1/2 B+ and current starts to flow through Tl to charge C6. This creates a back EMF in Tl 
which approaches -1/2 B+ as collector voltage approaches 0. As the EMF begins to break down to zero, C6 
charge current through Tl reaches a maximum. EMF across Tl once again increases to 1/2 B+ until C6 is 
fully charged and capable of power diversion. 

One problem that arises is that due to the periodic charging of C6 the potential at the junction of CI and C2 
will begin to drop, directly affecting the operation of slow turn off. This effect is compensated for by CR9, 
CR6 and C5. When Ql is on the junction of CR6 and C5 is charged to ground potential. As Ql turns off 
current flows to C5 and CR6 to the junction of CI and C2 thus acting to return power lost. 
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Figure 6. Tl Voltage — Current 



13. HIGH VOLTAGE CROWBAR CIRCUIT 

The lower board crowbar circuitry protects the power supply from excessive line voltages by shorting the 
input capacitors and blowing the line fuse whenever B+ exceeds 420V dc. When B+ equals 400V dc, 
zener diodes CR2 and CR3 begin to conduct, charging C53 through RIO. When C53 is charged to approx- 
imately 20V dc, diode CR31 fires, discharging C53 into the gate of SCR4, and causing SCR4 to crowbar. 

14. PREREGULATOR CURRENT SENSE 

Preregulator current flowing through Rl causes a voltage drop. This voltage is passed through R15 and C20 
which act as a filter circuit for current spikes. The resulting DC level is applied to Q8 via R16 and R18 
divider, turning it on for excessive preregulator currents. Q8 then shorts the current sense line to ground, 
which clears the preregulator enable flip-flop U13B. The base of Q7 is also connected to the current sense 
line by R20 and C17 speed-up circuit. When the sense line goes to ground Q7 is turned off and collector 
voltage goes high. The high level is fed back through C16 and R17 to the base of Q8, keeping it on, and 
thus creating a hysteresis effect. U13B remains cleared, holding off Ql until the end of the current 20 kHz 
cycle of U13A at which time U13B is cleared by a pulse from U12A. 
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15. LINE VOLTAGE SENSE 

B+ generated by the input bridge-doubler circuit is sensed via the R36, R96, R97 and R120 divider network 
which is connected to a -4.2V potential created by CR55. CR56 acts as a voltage clamp, preventing the 
PUUP circuit from being enabled if +5V LB is low or missing and also preventing voltage at the junction of 
R36 — R96 from exceeding the 5V level during normal operation. 

Before B+ rises to any significant level, U15A pin 4 is negative with respect to pin 5 and the output at pin 12 
is consequently low. The low level at U15A results in a negative voltage appearing at U15B pin 10 via the 
R86 and R87 divider. This results in a high output from U15B which keeps the LED in photo-isolator U14 
off. The output of Ul 4 pin 5 is high due to a pull-up resistor on the upper board. 

As B+ level increases the voltage at the junction of R96 and R97 approaches 0V. At the point where this 
voltage crosses above 0, the output of U15A goes high which in turn causes pin 10 of U15B to go positive, 
causing the output of U15B to go low. This turns on the LED in U14 causing the output at pin 5 to go 
low — thus resulting in the PUUP signal. 

R93 connects the output of U15A to it's non-inverting input is to create hysteresis, pre venting an internal 
oscillation. The resistor creates a large B+ voltage differential between the point where PUUP is enabled 
and the point where it is disabled. This is done in order to prevent the condition where the computer has a 
heavy load and line voltage is applied. On a soft line, line voltage level will drop significantly and if the feed 
back loop was not large enough to compensate for the fluctuation PUUP would be disabled, and the load 
would be removed — allowing the line voltage to rise and thus re-enabling PUUP . This results in an oscilla- 
tion condition where the CPU inverters would turn on and off approximately at 1 Hz rate. 

C46 is used for slowing the switching of U14, reducing noise. R92 and C47 create a 20 ms delay before 
PUUP is switched low on power up but introduce no delay when line power is lost. 



16. BATTERY CHARGE AND TEST LOAD 

+18V rail from the memory inverter transformers is fed into the charge circuitry through R101 to R104 
and CR60 which act as the positive supply for operational amplifier U16. +18V rail is also applied to R106 
and R109, setting up the bias for Q15 and Q20. R101 acts as the current sense resistor for the 18V rail, 
limiting the output charge current to 400 mA ±50 mA. The voltage drop across R101 is applied to U16 
inputs via divider network R102, R105, R108 and current source transistors Q17 and Q18. The output of 
U16 is connected via CR58 to the base of Q20. Q20 acts as the driver for Q15 which is the primary current 
pass transistor. The circuit as can be seen above, has been designed as a constant current source. 

In the battery test circuitry the test signal generated on the power fail recovery boards is applied to Q19 
via R112. Q19 conducts, applying power through divider R110 and Rill to Q16. Q16 conducts which 
connects the R91 test load from battery V+ to ground. If the battery voltage should drop below approxi- 
mately 12 VDC while this load is applied, a sense circuit on the power fail recovery boards will cause the 
front panel battery light to flash until the battery is sufficiently charged to remain above 12 VDC during a 
test period. 

The battery test is automatically performed for a period of about 6 seconds every six minutes. 
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17. CPU AND MEMORY INVERTERS 

(Only operation of the memory inverters will be explained due to the fact that CPU inverter construction 
and operation is the same except for two differences: CPU inverters are 180° out of phase with memory 
inverters to more evenly distribute load on the preregulator, and the existence of T4 bootstrap connected 
only to memory inverter.) 

Memory inverter enable, generated on the upper board, is applied to U10 pin 2 and along with inverter 
enable causes pin 6 to go low. This low level is used by the two NOR gates or U7 to allow the -r-2 and -^2 
square waves from the clock circuitry to toggle the output transistors within it. The two outputs of U7 are 
connected through T2A to +Vx (approximately 10 VDC). CI 5 is inserted to filter spikes created by T2A. 
The switching action through T2A primary is induced into the secondaries to be used as base drives for Q5 
and Q6. The secondary windings exhibit a degree of mutual coupling in order to compensate for slight 
differences in switching speed between Q5 and Q6. Due to the coupling, as long as one transistor is on 
there will be opposition in the secondary winding to a change in state until the transistor has been turned of f. 

As Q5 and Q6 change states, the output line between the transistors switches from B+ to B- (inverter 
common). The other output line is biased halfway between B+ and B- and is capacitively isolated to prevent 
saturation of the inverter output transformer. 



18. CONTROL LOOP CIRCUIT 

The basic preregulator control loop is designed to operate under two conditions: 

1. To maintain constant preregulator control level when CPU inverters are disabled, and 

2. To perform basic regulation of 5V when CPU inverters are enabled. 

+18V taken from the memory inverter transformer secondary is used as an output sense for preregulator 
control whenever CPU inverters are not enabled. +18V is applied across R37, R38 divider and the resultant 
DC level is passed to collector of Q10. If CPU inverter enable is low causing Q10 to be off, the signal passes 
through CR22 and is applied to pin 2 of U13 via R42. +5V CPU adjust, generated from +8 reference 
through R116, R115, R119 and CR61 divider is applied to pin 3 of U13. The output of Ul 3 which repre- 
sents an error signal is fed to Qll which acts as an output buffer. The output of Qll is then fed to Ull 
via R45 and R80 which acts as a current source for the LED in Ull. The output of Ull then acts to couple 
+5V error signal into the pulse width modulator for direct control of preregulator. R43, R44 and C43, 
coupling the output of U13 to its inverting input, act as a negative feedback loop, decreasing overall gain 
of unit and preventing oscillation. 

At the point when CPU inverters are enabled, the inverter enable signal is coupled through R39 and R40 
which turns on Q10 and shuts off the +18V control signal to U13. With CPU inverters up, +5V CPU is 
coupled to U13 through R36 and CR21 thus shifting preregulator control. C44 is used for maintaining a 
relatively even transition between control sources during the point after +18V control line is disabled and 
before +5V rises sufficiently. C45 is inserted primarily for noise reduction on the +5V control adjust line. 

During the condition of a memory alarm where there is neither +18V or +5V CPU, U13 turns on fully 
driving Ull fully on which allows preregulator to turn on fully. At this point the preregulator voltage clamp 
circuit comes on, limiting preregulator conduction, until the memory alarm is removed. 
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I. PIN CONNECTIONS NOT SHOWN ARE IDENTICAL TO THOSE OPPOSITE. 

* * THESE CONNECTIONS, AS SHOWN, ARE JUMPER WIRED BETWEEN J3 AND J4 ON PCA A3AI. 

* SLOW CLOCK OUTPUT ON PIN U NORMALLY STRAPPED TO INPUT PIN 17. 

NOTE: UNLESS OTHERWISE SPECIFIED ALL CONNECTIONS TO/FROM J3.J4.AND J5 ARE TRACES ON PCA A3A I 
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POWER SUPPLY 
INTERCONNECTION DIAGRAM 

02108-90025 
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DATA SYSTEMS DEVELOPMENT DIVISION 










2105-60012 


2108-60023 
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LOWER PC. SD. »SS/ 


SOfel-/3S4 


SO(ol- I3S4- 


4 


2 


RISER SO. 


oz/os- soocs 


5080-97^ 
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STAMbOFP 


02105-20003 


02./&& -2600/ 
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/ 


upper Rc. Bd. Assy 


50fe|- |355 
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Ok-2-V -OObZ 


ITEM 


QTY. 


MATERAL -DESCRIPTION 


MAT'L-PART NO. 


MAT'L-PART NO. 



2105A/2108A Power Supply Main Assy. 




NOTE: Refer to 2105A 

and 2108A Para Luti 
for part no. and part 
description differences 
batwaan trie 2106A and 
2108A assemblies. 



2105A/2108A Power Supply Lower Assy 
5061-1354 



2105A Power Supply Lower Assy Parts List 



REF DESIG. 


PART DESCRIPTIOh 


• • 
i i 






ASS* -LOWER (see sub-carts list) 


! 5061-1354 ! 


1 ! 


C12 ! 


CAP FXD 2X5 UF 


! 0160-4142 : 


J ; 


C4.11 , 


CAP FXD 5 UF 


! 0160-4186 1 


2 ! 


C 1 , 2 : 


CAP 780 UF -10+75% 


! 0180-0432 1 


2 { 


C50,51 ! 


CAP 4000 UF 15V 


1 0180-2385 ! 


2 : 


R57 ; 


RES 5 OHMS 5% 20 W 


! 081 1-1654 ! 


1 ! 


LI ! 


XFORMER 


1 9100-2959 ! 


1 



2108A Power Supply Lower Assy Parts List 



C4, 11 ,12 
CI, 2 
C50,51 
R57 
LI 



ASSV -LOWER (see sub-parts list 
CAP FXD 2X5 UF 

1 150 UF 

8,000 UF 



CAP 
CAP 
RES 



5 OHMS 5% 20 W 



CHOKE 



5061-1354 
0160-4142 
0180-0431 
0180-0463 
081 1-1654 
9100-2960 




5061-1354 Lower Power Supply Subassembly Parts List (Sheet 1 of 5) 



HFEKNCE 

DESIGNATOR 

(FIRST SIXI 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



I OIV 
01 V 



42,43 



33 
63 

CAP 0.1UF 

31,33,38,39, 

,44 

CAP .OOiUF I OX 



1C16,17 



CAP .47UF-20*80% 



1C7.8, 
C26 



27 



1C3,36, 
C20 

1C40,46 
C32 

C5.6 



CAP .012UF 10% 

CAP .01UF 
37,55,56 

CAP 5000PF 

CAP 100PF 5% 
,52 



CAP, 2400PF 
CAP 3000PF 



CAP 200UF-10*75% 
C13,22,*9 

CAP 6.8UF 10% 
ltl4,15 

C47 CAP 22UF 10% 



1C25,28 



CAP IUF 10* 
,34,53 



l|C21,29 

L35 
:41 

1E6-16 
Ei-6 



CAP 6.8UF 20% 

CAP 47UF 10% 

CAP 68UF 20% 

PAD-MTG T05 

STUD SOLDER 
18-21,23-25 

TERM STUD FKD 

SPCR TAP #6X.i25 

CARD GUIDE 



0150-0121 

0160-0153 

0160-0174 

0160-0301 
0160-2055 

0160-2145 
0160-220* 

0160-2227 
0160-2288 
0180-0104 

0180-0116 

0180-0228 
0180-0291 

0180-1701 

0180-1704 
0180-1835 
0340-0164 
0360-0090 

0360-1529 
0380-0383 
0403-0121 



1 

1 

3 

17 

6 
17 

6 



5061-1354 Lower Power Supply Subassembly Parts List (Sheet 2 of 5) 



DEFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



1R13,14 



R33 



R32 



1R1 



8,28 
62,67 
77,81 



R119 



1R70,86 



R52 



1R42,43 



RES 2.7 5t ,25 

RES 47 5t .25 

RES 464 it .125 

RES 2.15K It. 125 
,34,49,54,56, 
,69,71,73,74, 
,82,110,112 

RES 2.37K 11.125 

RES 3.48K lt.125 

RES 3.83K lt.125 

RES 4.22K lt.125 
RES 34.8 It .50 

RES 46.4 It .50 



1*40,41 



K84 



1*7 



RES 215 It .50 



,8, S| 

ui 

R85 



RES 14. 7K It »5W 
,22,127 



RES 21.5 It. 125 
RES 147 lt.125 



1R78,79| 
114, 

R21 

R68 

1*12,63 
K61 



RES 215 lt.125 
,83,113 
1123 



RES 422 It .12 5 

RES 215K lt.125 

RES 21.5K it. 125 
,76 

RES 1.78K It .125 



1*10,16 
51,58 
94-96 
118 



RES IK It .125 
,19,24,27,35, 
,60,64,66,75, 
,103,111,117, 



0683-0275 

0683-4705 
0698-0082 
0698-0084 

0698-3150 
0698-3152 
0698-3153 

0698-3154 
0698-3395 

0698-3398 

0698-3401 
0698-3414 

0698-3430 
0698-3438 
0698-3441 

0698-3447 
0698-3454 
0757-0199 

0757-0278 
0757-0280 



1 

1 

17 

1 

1 
2 

1 
2 



1 

5 

1 
1 

6 

1 
1 

3 

1 
19 



5061-1354 Lower Power Supply Subassembly Parts List (Sheet 3 of 5) 



ITEM 
NO. 


REFERENCE 

DESIGNATOR 

(FUST SIX! 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


L 

O QUANTITY PER 

C 




R26 


RES 10 U.125 




0757-0346 




U 1 




R36 


RES 100K IX .50 
RES 100 1X.125 




0757-0367 
0757-0401 




U 1 
U 6 


1 


R3,15, 


59,65,92*126, 












R55 


RES 511 IX. 125 
RES 825 1X.125 




0757-0416 
0757-0421 




U 1 

U 2 


1 


R31,45 














R97 


RES 1.1K 1X.125 
RES 5.11K IX.125 




0757-0424 
0757-0438 




U 1 
U 2 


1 


R44,12 


8 












R93 


RES 7.5K IX.125 




0757-0 <r40 




U 1 




R20 


RES &.25K IX.125 
RES 10K 1?. 125 




0757-0441 
0757-0442 




U 1 

U 8 


1 


R17,25 


,46-48,50,72, 










3 


87 














R53 


RES 82. 5K IX. 125 




0757-0463 




U 1 




R5 


RES 10K IX .50 




0757-0839 




U 1 




UOl 


RES 4.7 5X 2W 




0811-1674 




U 1 




R91 


RES 10 5X 10W PW 




0811-1895 




U 1 




Rl 


RES .12 3X 3U 




0811-2616 




U 1 




R2 


RES 2 10% 




0811-3108 




U 1 




R4,6 


RES 15K OHM 3W 
TBG HS BLK .2500 
HT DIS TO-5 
MT 01 S TO-3 




0812-0051 
0890-0312 
1205-0033 
1205-0275 




U 2 
U 0*25 1 
U 1 
U 7 




J8 


CONNECTOR 




1251-0674 




U 1 




Ji-5 


CONN PC2X18.1560 




1251-2026 




U 5 




J6 


PIN ASSY 

CONN UT1L 6PIN M 
CA TIE 3.6L 




1251-3412 
1251-3819 

1400-0249 




U 1 

U 1 
U 4 



5061-1354 Lower Power Supply Subassembly Parts List (Sheet 4 of 5) 



REFERENCE 

DESIGNATOR 

(FIRST SIX! 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



U13 

U5 
U3 



IC SN7474N 
IC LM309H 
IC SN75452P 



IC SN75453P 
1U6,7,12 



XSTR PNP 2N2907A 
1G10, 12,14,18 



U8,15 



IC D COMPTR 8K 



Q2 
IQ7-9, 

1015,1* 

Q3-6 
Qi 
U4 
fcR4 



THYRISTOR -SCR 
1CR49 1 SO 



CR31 



CR5 



XSTR 2N3439 T05 

XSTR 2N2222AT016 
1,19 

XSTR 2N6055 T03 



XSTR 2N6306 T02 
XSTR 2N6308 T03 
XISTOR ARRAY 
THYRISTOR SCR 



THYRISTOR 



DIODE SIL 
1CR35, 3(9,46-48,51-54, 
i 56,61 

DIODE IN4004 
1CR14,17,21,22, 25,26, 

3| 34,43|,44 

DIODE 3A 600V 
0,41 

STABISTOR STB523 
|CR32, 3(3,65, 70 

DIODE IN4936 
1CR6-13U15, 16, 18, 19, 
3 20,23,24,27,28 



RECTIFIER 



1820*0077 
1820-0429 
1820-0799 
1820-1016 

1826-0175 
18 53-0281 

1854-0079 
1854-0477 

1854-0611 

1854-0623 
1854-0624 
1858-0009 
1884-0233 
1884-0249 

1884-0256 
1901-0040 

1901-0159 

1901-0420 
1901-0460 
1901-1065 

1901-1087 



l 



4 
1 
1 
1 

2 

1 
11 



17 



5061-1354 Lower Power Supply Subassembly Parts List (Sheet 5 of 5) 



ITEM 
NO 


REFERENCE 
DESIGNATOR 

(FIRST SIX} 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


L 

O QUANTITY PER 

C 




CR64 


DIODE im 5.11V 




1902-0041 




I 1 




CR71 


DIODE 16.2V 




1902-0184 




I 1 




CR2,3 


DIODE 200V ZENES 




1902-0668 




t 2 


1 


CR37,! 


DI0DE-4.22V 
5 




1902-3070 




I 2 


1 


CR29,< 


OIODE-FW BRIDGE 





1906-0051 




I 2 




U9»10 


ISOLATOR 




1990-0429 




L 2 


i 


Ull.i' 


OPTO ISOLATOR 




1990-0537 




I 2 




R120 


RES VAR IK 




2100-1986 




I 1 




R115 


RES VAR IK 10* 




2100-3352 




t 1 




Fl,2 


FUSE 2.5A NB 
FUSE CLIP ,2 500 
SCR #4-40X.375L 
MUT 4-40 W/LK 
SCR 6-32X.375 
WSHR #4 SS 
COMPOUND-THERMAL 
SOLDER-WIRE 
WIRE 22 WHT 
WIRE 18 3LK 
WIRE 16 G BARE 




2110-0083 
2110-0483 
2200-0143 
2260-0009 
2360-0359 
3050-0222 
6040-0239 
8090-0027 
8150-1549 
8150-2890 
8151-0010 




L 2 
I 4 
I 3 

I 4 
I 17 

I 4 
I 0.01 
I 1 
U 0*08 
L 1 
I 0.25 




12 


XFORMER 




9100-2951 




I 1 




T3 


XFORMER 




9100-2956 




U 1 




Tl 


XFORMER 




9100-2966 




I 1 




T4 


XFORMER -POWER 
BOARD-ETCHED 
HEAT SINK 




9100-3803 
5080-9729 
02108-00030 




U 1 
M 1 

M 3 



RECTIFIER, FILTER, 
AND VOLTAGE DOUBLER 



BATTERY -I- TO J 7-3 
BATTERY - TO J 7-6 



R57 EI9 

S n. 

2 aw 



CR43 

— X— 




WARN I NG 



EI8 CR48 

-o W- 




HIGH VOLTAGE 
CROWBAR 



Vy 20BV 



($^ CR22 



I HIGH POTENTIAL POSSIBLE BETWEEN 

COMMON NODES \J7 \27 AND ^ USE ISOLATION 
TRANSFORMER WHEN TESTING LOWER BOARD. 



Rl I 
21 .5 



TO: UPPER 



BOARD INT. f 
SUPPLY \_ 



6BHZ (A) 4r 



62HZ (B) $- 



D REREGULATOR 
BASE DRIVE 



^n CR3I 



X 



C53 
1.0 



PREREGULATOR ENABLE 



P- 



R56 i R54 

2. I 5K > 2. I5K 



V 



T 

T" .ai 



E I ?R2 
? 2 



CR8 



i; 780I2108AI 
1150I2105A) 
Tl # CRT 
-^j-i-^^J » 1 1( 



3B00PF 



PREREGULATOR 
CR5 OUTPUT FILTER 



PREREGULATOR 
CURRENT SENSE 




C32 

24eapF 



HT/BLK/YEL 



WHT/8LK/GRN 



E 16 
— O— 



WHT/BLK/RED 





CLOCK 

R62 



C33 
0. I 




8 | 9 


1 










10 














REV 


REFERENCE 


SERIES/PREFIX 


DWGS AFFECTED 






A 


ORIG. 


1353 


ALL 






B 


22-2087 


1415 


ALL 






C 


22-2224 


1417 


ALL 









22-2172 


1417 


ALL 






E 


22-2466 


1503 


ALL 






F 


22-2617 


1512 


ALL 






G 


22-2725 


1519 


ALL 






H 


22 2825 


1532 


ALL 






1 


22-2841 


1536 


51 






J 


22-2933 


1542 


ALL 






K 


22-3212 


1612 


ALL 








L 


22-3512 


1630 


-51 












DWG 


REVISION 






-51 


A 


B 


C 


D 


E 


F 


G 


H 


1 


J 






-52 


A 


B 


C 


D 


E 


F 


G 


H 


H 


J 
































-51 


K 


L 






















52 


K 


K 














































SAWTOOTH 
























( 



R75 +5V(LB) 



; R82 
* 2. I5K 



1 



C22 
^7 *M 



TT 



INTERNAL 
POWER SUPPLY +IOV 
BRIDGE AND FILTER 





I r- V, (CI6) 



r »» (ci6) 
Uicv 

■* * • — * 



+5V CONTROL ^ 



J2-J 



V 



+ 5V REGULATOR CR47 



POWER UP 
SENSE CKT 



CI3 
2BB 



8. FOR 23BV OPERATION, W3 JUMPED ONLY. 
7. SEE ALSO 2ia8 PS INTERCONNECTING DIAGRAM. 
6. Wl.2,4 ARE SHORTED FOR I 10V OPERATION. 
5. CR32.33 ARE STABISTORS. 

4. ALL RESISTANCE IN OHMS, ALL CAPACITANCE IN MICROFARADS 
NOTE: UNLESS OTHERWISE SPECIFIED 



3. V INVERTER COMMON. 

2. V PREREGULATOR COMMON. 

'" ^7 TEST P01NT C0MM °N- VV BATTERY COMMON. 




+5V(LB) 

- _ L«_ - 

UI2B 



^^V 



PREREGULATOR 
ENABLE 




GENERATOR 



+5VCLB) 



T^P" 



-H 



+5V(LB) m — 

t2 (BIS) 2.I5K 



+5V(LB) R85 




T« 



> R47 






>(me)(EI5) 



INVERTER 
ENABLE (814) 



PREREGULATOR 

PULSE WIDTH 

MODULATOR 

-H45 



SLOW TURN- ON CKT 

-O E24 



AAAA 



CR46 I iaaPF 
-H«- — i- 




C34 
IUF 



R7B 
3.83K 



i R53 
% 82. 5K 



(S 



+5V 
(LB) 



-^ PUUP 



^ +5V CONTROL RETURN 

02108-90017 Change 1 
dated 24 JAN 1978 

THIS SCHEMATIC DIAGRAM CONSISTS OF 2 
SHEETS, DWG. NOS. 5060-8354-51 AND 5060- 
8354-52. 



POWER SUPPLY LOWER 
BOARD 



5061-1354-51 



HEWLETT PACKARD CO 
DATA SYSTEMS DEVELOPMENT DIVISION 



12 



14 



CPU INVERTER ENABLE 4~ 



+5V ^- 



+5V(M) <- 



+ I2VTESTP0INT <- 



+IZV(M) ^~ 



-2V TEST PONT <- 



-I2V TEST PONT <- 



-IZV(M) ^- 



TEST POINT COMMON <- 



MEMORY INVERTER ENABLE 4" 



TEST 4 



18V (RAIL) £ 



+BV (REF) 4 

+ ,y (REF) < "~* 

+BV (REF) <■ 



+ IZV (U) 4 



IZV (M) <■ 



BATTERY COMMON ( J 2-'* . w 



16 



17 



Rl IB 
— wv* 



RESET 


.. J6-I 


J2-HJ 




j, J6-2 


J2-T 


STANDBY 


^ J6-3 


J2-IT 












^ J6-4 












. J6-5 


J2-IB ^ 


LOCK ON 




> 



WARNING 



HIGH POTENTIAL POSSIBLE BETWEEN 

COMvlON NODES ^ ^ AND \^ USE I SOLAT I ON 

I RANSFORMER WHEN TESTING LOWER BOARD. 



T2B, 




18 



CPU INVERTER POWER STAGE 

CRI8 

»- 



19 



20 



CRZZ 

-*- 



(FB) INVERTER ENABLE 



:g 



C44 



C39 



+5V(LB) 
1 i»2« 



^ 



r 



C37 



V 



BATTERY CHARGER AND BATTERY TEST LOAD 



■J. 0.4* 



"1 " — I. 

"p ■. i 



O- 



<! 



CRI3 



-I", | 



I 



CRI 



PREREGULATOR 
OUTPUT FILTER 



MEMORY INVERTER 
POWER STAGE 



T2A 



IT" 1 

->i — !■ 



S.CM2105A) I 
2X5.0(2108A)I 



l5.0(2105A) I 
|2XS.0(2108A) I 

\ M 1 



REV 


REFERENCE 


A 


ORKS. 


B 


22-2087 


C 


22223* 





22-2175 


E 


22-24M 


F 


72.7*17 


G 


22-2725 


H 


22 2825 


1 


22-3212 


J 


22-2933 


K 


22-3212 



■ll-t,7,F,H . 
CPU Pll I ' 



JI-3.4.C.P 



TO: CPU TRANSFORMER 
ON UPPER BOARO 



I A ' 



_ _" I L _ '1 _ _J 

RZZ R9 



■Hf- 



")(-+■ 



* 



T 



Z.7 +| CIS 
C.8 

R4I V 

— v** 1 

4C.4 



T 

1 



CRIT 
-r+- 



J 1-16. IT.T.U . 
MEM PR I A ^ 



T4 

(PRIMARY) 



JI-9, IB.K.L 



TO: MEMORY TRANSFORMER 
> ON UPPER BOARO 



MEM PR1 B 



> V+ BATTERY 




INVERTER INPUT 
>• FROM 

PREREGULATOR 



C4 » SUF 
C I I s SUF 
CIZ * ZXSUF 



^ V+ BATTERY 



THIS SCHEMATIC OIAGRAM CONSISTS OF 2 
SHEETS, DWG NOS. S08M3S4-61 ANO 5080- 
8364-62. SEE DWG NO. 5080*354-51 FOR REV- 
VISION STATUS OF ENTIRE OWG SET. 



^ +SV CPU AOJUST 



POWER SUPPLY LOWER BOARO 

S06I-I 354-52 
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CL 
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O 


L 1 


ofor"] 






C 


2 + 




1 6 


J5 


1 1 




R25 
J + C28 
h R26 




C22+ 

RIO 

R9 








U1 


<! 



R23 
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NOTE: Refer to 2105A and 
2 108 A Parts Lists for 
part no. and part 
description differences 
between the 2 105 A and 
2108A Assemblies. 



2105A/2108A Power Supply Upper Assy 
5061-1355 



2105A Power Supply Upper Assy Parts List 



KEF DESIG. 


PART DESCRIPTION 


1 PART MO. 


! QUANT 




' ASSY -UPPER (see sub-parts list) 


! 5061-1355 


1 


C68 


CAP 10,000 UF 


0180-0435 


1 


C51 


CAP 8,000 UF, FIXED 


' 0180-0460 


1 


CI2 


CAP 5,000 UF 


0180-0464 


1 


Jl 


CONN PCI XI 8. 156T 


1251-2346 


1 




JMPR PLUG ,3"C-C 


1256-0124 


3 


Q13 


THYRISTOR 35 AMPS 


1 884-0208 


1 


cm ,2 


DIODE RECT S IL 


1901-1030 


2 


CRI7,20 


DIODE 


1901-1062 


2 


L! 


XF0RMER-5V CPU 


9 100-2957 


1 


L2 


CHOKE 


9100-1958 ! 


1 


Tl : 


XFORMER-POWER 


9100-3802 


1 


T2 


XFOR.VEP- POWER 


9100-3805 ! 


1 



2108A Power Supply Upper Assy Parts List 



REF DESIG. 


PART DESCRIPTION 


PART NO. 


QUANTITY 




ASS\ -UPPER (see sub-parts list) 


5061-1355 


1 


C68 


CAP 24,000 UF 


0180-0461 


i 


C51 


CAP 17,000 UF 


0130-0462 


1 


C12 


CAP 10,000 UF 


0180-2360 


1 


Jl 


CONN PCI XI 8. I56T 


125 1-2346 


1 




JMPR PLUG .3"C-C 


1258-0124 


3 


Q13 


THVRISTOR 35 A.MPS 


1884-0208 


1 


CR1 ,2 


DIODE RFCT S IL 


190 1-1036 


2 


CR17,20 


DIODE 


1901-1062 


2 


LI 


XF0FWER-5V CPU 


9100-2957 


1 


L2 


CHOKE 


9 100-2058 


1 


Tl 


XFORMER- POWER 


9100-3802 


1 


T2 


XFORA'ER- POWER 


9100-3805 


1 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 1 of 7) 



REFERENCE 
DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



:, oiv 
: div 



3C45,6i 

1C60,7 

]C54,5 

|C16,4£ 
C59 



33 
63 

CAP Q.1UF 
,69 

CAP 1.0UF 20% 



CAP, 2.2UF 



CAP .022UF 10* 
»61 

CAP .033UF 10% 

CAP .01UF 
Cll, 15.20,26,29 
3 33,4^,57,63,64 

C43 CAP .33UF 20% 

CAP 30PF 5% 
Ji»2 ly Z~,32,3q 



1C38,65 
C6 
C13 



CAP 100PF 5% 
t67 

CAP 3000PF 

CAP 470PF 5% 



CAP 1000PF 10% 
|C14,44,56 

CAP .02UF 20% 
£41,44,50 

IC1 CAP .05UF-20+803 

£2,37 CAP 100UF-10*50% 

CAP 4.7UF 10% 
fiC4,5tS|,10 



1C18,23 
C70 

C3 

1C39,40 



CAP 200UF-10«75% 
t30,34 

CAP 2.2UF 10% 

CAP 22UF 10% 

CAP 33UF 10% 



0150-0121 

0160-0127 

0160-0128 

0160-0162 

0160-0163 
0160-2055 

0160-2128 
0160-2199 

0160-2204 

0160-2288 
0160-2940 
0160-3456 

0160-3459 

0160-3460 
0180-0094 
0180-0100 

0180-0104 

0180-0197 
0180-0228 
0180-0229 



1 
10 

1 

4 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 2 of 7) 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



1|C19,22 
31,35 

C42 



C71 

C7,8 
C52 



1|E11,H 
24,2 



CAP 1UF 10* 

,24,27,28 

,53,58,62 

CAP 6.8UF 20* 

CAP 22UF 10? 

CAP 68UF 20X 

CAP 200UF-10+75X 

CAP 3.3UF 102 

PAD-MTG T05 

STUD SOLDER 
,15,18,23 



0-41 

STUD SOLDER TERM 
TERM STUD FKD 



1E5,6,7 

1CR1,2, 

R89 

1R94,96 
R54 

1*38,44 

1*15,31 

*67 



SPCR TAP #6X.125 

STANDOFF 
17,20 

RES 4.7 5X .251 

RES FXD 5.6 OHM 

RES 470 5* .25 

RES 2.15K 1X.125 
,60,78 

RES 1.78K If .5 
RES 2.37K 1X.125 



1R7,9, 
63,661 



RES 4.64K IX .125 
,23*25,47,59 



18 



*75 



,70,73,83 

RES 31.6K 1X.125J 



RES 464K IX. 125 
1R65, 80,82,97,99 



0180-0291 

0180-1701 
0180-1794 

0180-1835 
0180-1946 
0180-2141 
0340-0164 
0360-0090 

0360-0474 
0360-1529 

0380-0383 
0380-0551 

0683-0475 
0683-0565 

0683-4715 
0698-0084 

0698-0089 

0698-3150 
0698-3155 

0698-3160 
0698-3260 



10 

1 
2 

1 
2 
1 

5 
20 

1 

3 

14 

4 

1 

2 

1 

4 



1 
12 

1 

6 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 3 of 7) 



REFERENCE 

DESIGNATOR 

{FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



Rl,35 

R4,5 

1R62,84 
R32 
R86 
R45 
R41 

iKio»; 

R72 

R74 

1R21,4 

1|R34,37 

1R50,51 
R77 



RES 31.6 11 .50 

RES 14.7 11.125 

RES 147 11.125 

,85 

RES 215 11.125 

RES 348 11.125 

RES 422 11.125 

RES 28.7K 11.125 

RES 42.2K 11.125 

RES 100 11 .50 

RES 21. 5K 11.125 

RES 1.21K It. 125 

RES 6.19K 11.125 



1R 



16,17 

56,93 



RES 42.2 11.125] 
,91,92 

RES 1.33K IX .125 

RES 100 11.125 
,19,20,46,48 



R64 
R71 
R76 



1R1 



1-14 

40,53 
90,95 



R63 

1R43,58 
R52 



RES 511 11.125 

RES 681 11.125 

RES 750 11.125 

RES 10K 11.125 

,27-30,39 

,57,79,88 

RES 68. IK 11.125 

RES 100K 11.125 
,69,31,87 



RES 



10 11 .50 



0698-3394 
0698-3428 
0698-3438 

0698-3441 
0698-3445 
0698-3447 
0698-3449 
0698-3450 

0757-0198 
0757-0199 
0757-0274 

0757-0290 

0757-0316 

0757-0317 
0757-0401 

0757-0416 
0757-0419 
0757-0420 
0757-0442 

0757-0461 
0757-0465 

0757-0984 



4 

1 

8 

1 

1 

1 

16 

1 

5 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 4 of 7) 



KEFERENCE 

DESIGNATOR 

( FI*ST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



R3 
1R36,42 

]R22»24 

R6»8 



RES 5i.l It .50 
RES 1.47K 1S.125 



RES 



12 3% 3M 



Ml 



J2 
J3-5 



RES 0*22 OHM WW 
SLEEVING FLEX. 
TBG HS BLK .3750 
SOCKET 16 DIP LG 
HT DIS PL PWR 
HT 01 S TO-3 
CONN PC 2X18. 15 60 
PIN ASSY 



RES NET 7X4. 7K 
1*2*55,161 



U10 

U15 

1)14 

U9 

U7 

J31 

U32 

U23 

Jia 

1U22,29 

11117,26 
U25 

l|ul9 f 24 



RESISTOR NETWORK 

RESISTOR NETWORK 

RESISTOR NETWORK 

RESISTOR NETWORK 

NETWORK-RESISTOR 

IC LM309H 

IC U6E7723393 

IC CD4043AY 

IC CD4023AY 

IC CD4001AY 

IC CD40UAE 

IC CD4012AE 
IC 4049A E 



0757-1000 
0757-1094 

0811-2616 

0811-3294 
0890-0064 
0890-0291 
1200-0482 
1205-0219 
1205-0275 
1251-2026 
1251-3412 
1810-0125 

1810-0185 
1810-0187 
1810-0188 
1810-0199 
1810-0200 
1820-0429 
1820-0439 
1820-0941 
1820-0943 
1820-0946 

1820-0949 

1820-0950 
1820-1145 



11 

U 

u 

u 
I 
I 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
u 



2 

1 

0.50 

1 
1 

5 
1 

3 
3 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 5 of 7) 



REFERENCE 
DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



U33 



IC CD4050AE 



IC QUAD COHPTR 
iUl6,20,21 



IU11-13) 

Q15 

Q4,6 

Q7,12 

iQitlO, 

IQ2,3,5 

lUi»8« 

1U27,2$ 

1Q8,9, 



IC D OP AMP 20K 

XSTR PNP 2N2907A 

XSTR 2N6053 T03 

XSTR 2N3053 T05 

XSTR NPN SI PL5 
II 

XSTR 2N6055 T03 



XISTOR ARRAY 



30 



^ £ ^ I y f\ A'f\A T 



THYRISTOR-SCR 



14 



1)C1 l,l^i 
26,21 

36-38 



DIODE SIL 
-16,21,22 

,30-34 



DIODE IN4004 
7,9,10,12,13 



l|CR3,6, 
41-44 



DIODE-SI 
^CR,28j39 

CR40 DIODE SILICONE 

OIODE 



1CR23, 
CR29 

CR35 

1CR4,8, 
CR5 



24 



DIODE 1N823 

DIODE 4.64V 

DIODE-fH BRIDGE 
24 

BRIDGE RECTI F 



1820-1146 
1826-0138 

1826-0142 

1853-0281 
1853-0351 
1854-0039 
1854-0071 

1854-0611 

1858-0008 

1858—0009 

1884-0240 

1901-0040 

1901-0159 

1901-0415 

1901-0463 
1901-0676 

1902-0033 
1902-3082 
1906-0051 

1906-0053 



U 



u 



u 



16 



11 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 6 of 7) 



ITEM 
NO 


REFERENCE 

DESIGNATOR 

1 FIRST SIX] 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


I 

O QUANTITY PER 

C 




U2-6 


COUPLER-OPTICAL 




1990-0403 




U 5 




R33 


RES 5KOHM 10% 
LKWSHR 4 HEL 
LKWSHR 10 INT 
LKWSHR 1/4 HEL 
LKWSHR 10 HEL 
SCR #4-40X.312L 
NUT 4-40 .250AF 
NUT 4-40 W/LK 
SCR #6-32X1.500L 
SCR #6-32X.500L 
SCR 6-32X.37 5 
NUT 6-32 .312AF 
SCR 10-32 X, 375 
SCR 10-32X.438 
NUT 1/4-28 
WSHR #6 SS 
WSHR #4 SS 
WSHR .26010 BRS 
WSHR #10 BRS 
WSHR #6 FIBER 
WASHER FLAT 




2100-3207 
2190-0003 
2190-0011 
2190-0032 
2190-0034 
2200-0141 
2260-0001 
2260-0009 
2360-0135 
2360-0201 
2360-0359 
2420-0002 
2680-0099 
2680-0101 
2950-0036 
3050-0228 
3050-0229 
3050-0234 
3050-0236 
3050-0247 
3050-0665 




U 1 
U 4 
U 4 
U 1 
U 6 
U 4 
U 4 
U 1 
U 1 
U 1 
U 12 
U 1 
U 1 
U 5 
U 1 
U 1 
U 4 
U 1 
U 5 
U 1 
U 1 




SI 


SWITCH-THERMAL 
COMPOUND-THERMAL 




3103-0033 
6040-0239 




U 1 
U 0*01 




rf3 


MIRE JUMPERS 




8159-0005 


' 


U 1 




r4 t 5 


XFORMER-CROWBAR 




9100-2953 




U 2 




f2 


XFORMER-POWER 
BOARD-ETCHED 




9100-3804 
5080-9730 




U 1 

M 1 



5061-1355 Upper Power Supply Subassembly Parts List (Sheet 7 of 7) 



REFERENCE 

DESIGNATOR 

(FIRST SIX] 



PART DESCRIPTION 



STRAP-GROUND 



PARENT 
OPTION 



02108-00028 



COMP 
OPTION 



QUANTITY PER 



13 14 



+5V RECTIFIER, FILTER 
AND CURRENT SENSING (CPU) 



15 



16 



19 



20 



CPU PRI (*) <■ 



CPU PHI <B> ^ 



+SV CPU »0J 4 



FLASH 4 



FLASH <■ 



BATTERY BAO ^ 




-> +9V CONTROL 



^ +SV 



REV 


REFEMKCC 




A 


ORIS 




B 


22-2120 


C 


C 


22-2225 


D 


22-2IT2 




E 


22-246* 




f 


22-2517 




S 


22-2625 




H 


22-2641 




1 


22-3216 











> -2V TEST POINT 



» -iv 



THIS SCHEMATIC DIAGRAM CONSISTS OF 
3 SHEETS. DWG. NOS. 508O836W1 THRU 
5060*365-63. SEE DWG. NO. S06043S6-51 
FOR REVISION STATUS OF ENTIRE DWG. 
SET. 



POWER SUPPLY UPPER I-... I ,, l 

BOARD 

5060-1355-52 



13 



16 



17 



18 



20 




TO B/SETAKEe OM 



// 


/ 


PAD- FOAM. 


¥208-0111 


/o 


/ 


B&ACe&r^ RC. &OAG& 


Ce//2 -00008 


<? 


/ 


77£~ aeier r&ok/t 


cez/e-ooczo 


e> 


/ 


T?£~ e&AZT; C£7t/7-&& 


OS"2-0OO Z / 


7 


/ 


T/ET BBk:r i &STA& 


oe//2-ooo a z 


<* 


/<£> 


SC/ecp/ %?OX . <*2S 


0<t>2<4-00(*2 


5 


e 


STAAjaO/^ 


0&/2-2000/ 


4- 


/ 


&/s&e BOA so 


62//2-8C0G7 


3 


/ 


&/SE& BOARD LOAOZO 


02112 -(0OOO8 


2 


/ 


UPP£G R6. eOA/SO A3S'Y 


02/ /2 -4,00 5 


/ 


/ 


CCWE& RS. BCAeO ASS'Y 


OZ/ 1 2 -boo 04- 


ITEM 


QTY. 


MATERIAL-DESCRIPTION 


mat'l-partno. 



21 12A Power Supply Main Assy. 
02112-60006 




C25 £U9] ) U8 |S) U7 | ) U6 | 

STUhTI R71 go C26+ R70 

1 ' R74 R73 R72 

01 l>u"l Rso KL> L/^L>S 

+C27 R81 CR48*-gOm R82 

R85 R84 R83 u R86 

R89 R88 R87 C28 + 



□8 



J2 



) U12 I 



CR49 
-W- 
-W-CR! 



-H-CR50 



C38 

C39 

C40 

0§CR5 

o§ 



ni 



R119 
R127 
R135 



R118 
R126 
R134 
R142 



. Lien KSs 



)""! 



R117 
R125 
R133 
R141 
R147 



R101 
R105 
R110 
R116 
R124 
R132 
R140 
R146 



R90 

R91 

R92 

R93 

R95 

R96 

R98 

R100 

R104 

R109 

R115 

R123 

R131 

R139 

R145 



§oo* 

R94 
-W-CR51 
R97 
R99 
R103 
R108 
R114 
R122 
R130 

R144 



□ § 



DiDs 



R102 
R107 
R113 
R121 
R129 
R137 
R143 



C41 



R112t 

R120" 

R128 D/ ^\ 

R136£W 



J3 



!□□! 



21 12A Power Supply Lower Assy. 
02112-60004 



2112A Power Supply Lower Assembly Parts List (Sheet 1 of 6) 



REFERENCE 

DESIGNATOR 

[FIRST SIX! 



TJTVT 
Oltf* 



3T 

63 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



C5*42 

lC2i»37 

C36«40 

1:43*44 
C2 5 
C39 



i: 



18.20 
31 



1C3»4,6 
D41 



:ap 0*1JF 

CAP .GltfF 20S 
CAP i.GUF 20? 

CAP .0022UF IDS 

CAP .0221TF 10* 

CAP *67UF-20t8OS 
CAP ♦015UF iOX 

CAP .OiiiF 
,22-24*34t35 

,AP. 24Q0PF 

CAP 3000PF 5? 
7 

CAP 470PF 10* 

CAP S000PF 10* 



IWZ 



1C1 



• 13 
4tlS 



CAP lOOtfF 201 



16*17 



IDS 



#9 
27 



CAf» 233JF-10+73* 

CAP fr*8JF 10$ 

AP UF lOt 
CAP 6.8UF 201 



26*2* 



^AP ISO* 101 
30»)2,33.«5 



UO~*I$ tOi 
SftfO SOLO** 

itao sotoct mm 



0150-Q121 

0150-0123 
0160*0127 

0160-0154 

0160-0162 

0160-0174 
0160-0194 
O160-2O55 

0160-2227 
0160-2229 

0160-345$ 
0160-345 8 

0180-0098 

0180-0*04 

0180-0116 

0180-0291 
0180-1701 

0180-1746 

034O-OU* 
0*60-0090 
0160-0474 



U 



J 



J 



1 
2 

6 

2 
29 

* 



2 112 A Power Supply Lower Assembly Parts List (Sheet 2 of 6) 



ITEM 
NO 



REFERENCE 

DESIGNATOR 

'FIRST SIXi 



PART DESCRIPTION 



[PARENT 
I OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



TER* SFJO FKO 

SPC* TM »6X*I25 

pt?,9 RES S6 5* .23 

RES H4 U.125 
>b,61*63f 123*64 

RES 2*i*K U„125 
Ut4Q*42#43*75«80t 
113,114*133 



145*105 



R*3l 

M30 

R41 

R52 

R115 

RSI 

R146 



RES 215 U*123 
1|R 67*69*77*79 

RES 422 U.125 
UR17,18«3t* 70*72*79 



RU8 



RES 261 U#12S 
RES 4*22* U.123 
RES 4*64* 11*125 
RES 2fc*ift 18*123 
RES 46*4* 15*125 
RES 464* 11.123 
RES 1*7 18*129 



RES U2U 1**123 



ES 3**6* U*123 

:|26 

RfS IK U*tf* 

1*6*10**1*22*33*49 
5 9 1,94, 96, 1»0 
5 103*141*147 

R116 RES 9.09K 18*123 

R110 RES 13*3* 11*123 

R€I fcatft 11,123 

1*34*109 



ies ia nulla 



ll***2i 



0360-1529 
0380*0383 
0*63-5605 
0698-0082 

0698*008* 

0696-3132 
0698-3154 
0698-3155 
0698*3159 
0698*3162 
0698*3260 
0698*3938 
0698-34+1 

0698*3667 

©757-8874 
0757-0279 

0757*0280 

0757*0208 
07*7*0289 

0757*0290 
0757-0344 



4 
7 
2 
6 

10 



6 

I 
t 

13 

I 
i 
* 



2 112 A Power Supply Lower Assembly Parts List (Sheet 3 of 6) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



4 $-48**2*66*6** 74 
76.78|.119*129 



IU 



4.95 

iR2*,3l. 



l€S Sl| U.U5 

•122.127 



WES 619 1I.12S 
32 



R99 
S171 
R44 



RES frSi, l*,U9 

*£$ 825 1**125 

&£S 1*1* 1**12$ 

RES l«62K 11.125 



U57-6Q 



1*23.35* 



!3»; 

115. 



res saiK u.125 

37*55*56tl02* 
•143*148 



137 



RES 10* it. 12$ 

Ifl30.53l»54t82-84t 

93»9?#iOiU07 

2*117*120* 
.125*128*132 
• 144 



• 5 

86*90j* 
108* 
121* 
136* 



11 

124, 

142 



R104 RES 6$*1K 1S«125 

RES 109* U,125 
R50*51»87»88*92 

R2*4 RES 13K 1* .50 

RES 61,9 II # 50 



lfU5t34 
1189, 8$ 



RES L47K 1*.125| 
•139*140 



R94 

1U1»12 
Rl*3 



RES 4.7 5* 2W 
RES .12 32 3W 

RES 15K QHH 3* 

KT 01 S «>t p*« 
NT OiS TQ-3 



6757-0401 



0757* 

0T57- 
0757- 
07$7« 

0757- 



6416 

0418 

0419 
0421 
0424 
0428 



0757-0438 



07S7-0442 



0757-0461 
0757-0465 



0757- 
0757- 



0839 
1002 



0757-1094 



0811 
0811- 

0812- 
1205- 
1205- 



1674 
2616 

0051 
0219 
0275 



16 



i 

1 

4 
10 

24 



2 112 A Power Supply Lower Assembly Parts List (Sheet 4 of 6) 



ITEM 
NO 


REFERENCE 

DESIGNATOR 

'FIRST SIX) 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


L 

O QUANTITY PER 

C 




Lil.2 


Mf AT SINK TG5 




1205-0315 




U 2 




46 


COMNECT3R 

CONN PC2X18.1560 




1251-067* 
1251-2026 




U 1 
U 3 


i 


Jl»2,3 














J5 


PIN ASS* 




1251-3412 




U X 




44 


CONN JUL &PIN * 




1251-3819 




U 1 




J5.13 


IC $N74t4N 




1820-0077 




U 2 




n 


IC LH309H 
IC SN75452P 




1820-042 9 
1820-0799 




U 1 
U 3 


1 


LJ4,10» 


11 












i3,12 


IC OiMD CQftPTR 




1826-0138 




U 2 




U14 


IC i> OP AMP 20K 




1826-01*2 




U 1 




LJ2 


IC V R60 -5V 
X5TR 2N3906 Pi 19 




1826-0220 
1853-0036 




U 1 

U 7 


I 


08,12, 


20,21,22,29*30 
KSTR PNP 2N2907A 




1853-0281 




U 8 


I 


Q 6,7, 


16-19,33.28 












026 


XSTR PNI>Si OARL 




1853-0347 




U 1 




03,4 


XSTR 2N3439 T35 
XST* 2N2222AT01Q 




1854-0079 
1854-0477 




U 2 
I 13 


I 


05,9,1 


P»U«13tl4»l5 










3 


24,25 


*27t31*32,34 












02 


XSTR 2N63Q8 TD3 




4854*0624 




U 1 




0*3 


XSTR NPN SI DARt 




1854*0633 




ii 1 




01 


XSTR 2*6251 TO-1 




1854-0718 




y i 

• 




DR9 


mVRI$7QR SCR 




1884-0233 




U 1 




£R6,8 


THVRtSTOK-SCA 




1884-0249 




U 2 




CR36 


THytisran 

RECTIFIER SIL 




1884-0258 
1901-0033 




U 1 
U 4 


1 


&*$#?• 


Z*4& 











2 112 A Power Supply Lower Assembly Parts List (Sheet 5 of 6) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



piooe sti 

%37,4|2, 43,46- 50 
52,54 



DIQB6 1*4004 
ltR34,27,i.2,31»33 



5TABIST3R STB523 



ID* 38-41 



BlOOfc 1*49*6 
plU~l4, 17,19-24* 

16,29*30 

CH3.4 
&»55 
R51 



R6CfiFI£R 

BIOOE 6«19¥ 

OIODf 

OI0OE 200V Z€*€* 



PU5»iB 

DIOOi 3.16 V 
tft35.4*»6i 



lpt25»2|b 

WHO 

tlfr-0 

fc#9 



FU2 



E>13t>€-F* 9RI0G€ 



IECrifi€ft 
I SOL A TO* 
BPTO IS3UTQ* 
*€S VA* U 



KfS VAft IK 101 

i*U48»l*9 



FUSC 2.5A MB 
FU*£ CLIP .2900 
UWSH* * Hfct 
5€ft #4~60X*$?ii 
#6-401* 500L 
4-40 */U 

C« »*-iox*f»o(. 

6-301«m 



1901-0040 

1901-0159 
1901-0460 
1901-1065 

1901-106? 
1902-0049 

1902*0556 
1902-0668 

1902-3016 

1906-0051 

1906-0000 
1990-04*9 
1990-053? 
2100-3211 
2190-1352 

2110-0003 
2110-0403 
2490-0006 
2200-0143 
2200-0147 
2260-0009 
2*60-0105 
2300- 0059 



U 10 



6 

4 
14 

2 
1 
1 

2 



1 
3 
1 
1 
2 

2 

4 
t 

1 
i 
1 
? 



2 112 A Power Supply Lower Assembly Parts List (Sheet 6 of 6) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



Ml 
F2.3 

ri 



*ur t-& .$mf 

WSHR flO 
KSNR #% &S 
USHR #6 SS 

WIRg JUMPERS 

XFORfifcR 

xfOR*ea-pawER 

BOARD-ETCHED 
HEAT SINK 



2+20*0992 
3050-^006 
30*0-0*22 
3*50-0227 
6040-0239 
8159- 0005 
9100-0665 
9100-2966 
9100-3803 
5Q80-9755 
02108-00030 



U 

u 
u 
u 
u 
u 
11 
u 
u 
u 



i 
1 

z 

0*01 

1 
t 

2 
I 
1 

3 



0-QZ//Z -dcco£*Mf 






Z2-Z98J-C'*CU4,D*Tftt>D* IS /fJS~ 



m 



mm. 



/ \ P./JVf I St 



12-J 
SN48LB 



J2- //,/f 




a 



P -OZIIZ. -6Q0O4-Sl 



)) U14 "| C13 



] T.l 



.. £ 



K 



C55 

C54 C9 

—i CIO ,— 



C11 
R9 
C12 



5sS > " 13 I > "° I «? J 



H 



30+30 O 

CJl4* «UM 



"13 R11 . . r 1 

R14 R12 > U10 | ggg ) U6 | } U2 ] 




| ASSY 02112-60005 i 
! A- 1709- 22 ! 



21 1 2A Power Supply Upper Assy , 
02112-60005 



2112A Power Supply Upper Assembly Parts List (Sheet 1 of 5) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

IFIRST SIXI 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



T5TV753 

Oitf.bl 

CAP 3.1UF 
£4,29,33,35,45,46 
56,57,63 



CAP l.QUF 201 
IC3.5,3B.59 



U2.16, 

D42 



CAP. 2.2UF 
16*20 

CAP ,022UF 101 



CAP »OiUF 
lt7,8, 10-13, 17,19 
3 37*54,55,58,60 

fc53 CAP 1000PF 101 

C2i CAP ,02UF 20* 

CAP .0001JF 
£30,311, 34,36 

32 CAP .027UF 10 

£47 CAP 47t*F 10* 

£48 CAP 4.7JF 101 

£50 CAP 200UF-10+75Z 

CAP 6*8JF 10S 
ltl,6l.|62 

:52 (CAP 50Uf *10*75t 

DAP 33i|F 101 
l£40,43»M 

:ap Uf io< 

lt6,9,3»,41 

;*9 :ap sjf -io*75t 

CAP 44011**1 0*7Sl| 



1C26-28 
15 
D44 

:i4 



DAP 47lif 101 
CAP .IUF 101 
DAP 15UF 101 



0150*0121 

0160*0127 

0160-0128 

0160*0162 
0160*2055 

0160*3456 
0160-3459 
0160*3466 

0170*0066 
0180*0097 
0180*0100 
0180*0104 
0180*0116 

0180*0141 
0180*0229 

0180*0291 

0180-0301 
0180-0595 

0180-1704 
0180-1743 
0180-1746 



2 
13 

1 
1 

4 

1 
1 
1 
1 
3 

1 
3 



2 112 A Power Supply Upper Assembly Parts List (Sheet 2 of 5) 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



StUO SOLDEft 
STUD SOLOS* n 

rsa* sfao *kd 

Sf»e* 740 #6&»125 

STANDOFF 

RES 2.7 5* ,25| 
1*17,1 8 

*6i tees 4.7 5* .2S 

RES fXO 5.6 OHK 



R40 
119.16, 

l*4»29, 

R§2 

1R21,31 

R4* 
R60 

U*5, 10- 

3 

5 



PARENT 
OPTION 



47,49 



RES 13QO 51 .25 
43 

RES 1PK 5* .25 
53,58,59,63 

RES 1200 5* .25 

RES 150 5X .25 

RES 22K 5* .25 

RES 190 5* .25 

RES 4700 5* .25 
12,19 



2*,37»38,42 



56 



RES 47* 5* .25 
l|R22«24t32,35 

RES 560 5S .25 
1R23, 25. 33.36 



1R39,51 
1*20,341 

1R66,67 

R4S 



RES 680 5* .25 

RES 464 U.125 

RES 14.7K U.125 

RES 464* l*«125 



PART NUMBER 



0340-0090 
0360-0*74 
0360-1529 
0390-0)83 
03*0-06*9 
0683-0275 

06*3-0475 
06*3-0565 
06*3-4025 

06*3-1035 

06*3-4225 
06*3-1515 

06*3-2235 
06*3-3915 
06*3-472 5 

06*3-4735 
06*3-5615 
0683-6815 
0698-0082 
0698-3156 
069*- 3260 



COMP. 
OPTION 



QUANTITY PER 



u 

u 

u 
u 

u 
u 

u 
u 

LI 

u 

u 
u 

u 
u 
u 



u 



u 



u 



u 



u 



u 



5 

3 

12 

U 

2 

2 

i 

l 

3 

6 

1 
2 

1 

1 

12 



2 112 A Power Supply Upper Assembly Parts List (Sheet 3 of 5) 



REFERENCE 
DESIGNATOR 

(FIRST SIX! 



1|U5«55 

R30 
R62 
R75 
R41 



RES 31«6 1* #50 

RES 14? 1**135 

RES 422 1**125 

RES 196* I*. 125 

RES 100 II «50 



1R1.13, 
R65 
R2 



m 

R44 
R69 
176 



PART DESCRIPTION 



PARENT 
OPTION 



RES 21*5* 1*.12$ 
IR54«&8^70 



RES IK i**12S 



RES fr#l»* It- 125 

RES 100 1*»125 

RES 619 1**12$ 

ES 10H 1**125 

ES 51«1* 1*.12S 

ES 56*2* 1*«125 

4ES 100* 1*«U5 
50.57 

*26 KES 56#I 1* «tS 

|R?*a RES 0.15*2* P* 
rK 626 TFE »4f 
NT OIS 10-3 

U2 ICOMM PC2X16«|56Q| 

>1*4 pltt *W 

n«i4 ms *et wit oip 

49 LeS MET 6**00OI# 

4i |remtoa «crnot« 

J12 LfSltfM **?«** 
4? iiSUftW ftfftfOftft 

* **"*">* mi*** 



PART NUMBER 



COMP. 
OPTION 



0698-3394 

0698-343 8 
0698-3447 
0696*3453 
075?-0i98 
0757-0199 

0757-0280 

0757-0290 
0757-0401 
0757-0416 
0757-0442 
0757-0456 
0757-0459 
0757-04*5 

0757-1001 

0611-3290 

0690-0212 

1205-0275 

1251-2026 

135 1-341* 

1610- tOlt 

1610-0124 

1610-6165 

1610*0167 

16* 0-4166 

1610-0199 



LI 



QUANTITY PER 



u 



2 

0«& 

2 

1 

2 

2 



2 112 A Power Supply Upper Assembly Parts List (Sheet 4 of 5) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



J* 

H29 

4*0 
1*23 
U2S 
422 



m 



0*21 



fttr*0ftlHli*iStQft 
K 1*309* 

ic it*i??2i*t» 

1C C94043AY 
IC C04023*y 
IC t0400UV 

IC C 0*01146 



IC *C1489Al 
1LU9. 26*27 



11120*28 
U24 



fC :3405qae 



IC 31*60 COJtPfft 
lU2«8*ll*13 



114 

09*U 
03 
Qi»8 

an 

02 



P*7t9 
LR8#10 



IC 40494E 



IC 0^ AKf> 20* 
XSf* M* 2*29074 
XSTR 2144053 T03 
XSfR *** SI I>t5 
XSTR 2*3904 r*U 
XSr* 2M6095 101 
THYRISra«-SCft 



1|Q5*6«7 

DIOD€ Sit 
ifcRl«2*t20*2U23«24 
3£36,37 

iCR5»6# 
£R22 



DIQOf |J»4004 
17,2b, 27 

STABIST3R $78523 

DI006 



DIOOi 
-14 



|6*0-0*2| 
4029*0*30 
1620-9439 
1020- 094 1 
102 0-094$ 
4020-0046 
1020-0049 

1820-0990 

1020-114$ 

1020-1146 
1826-0138 

1826-0142 
1853-0261 
1853-0351 
1854-00?! 
1854-0215 
16*4-0611 
1804-0240 

1901-0040 

1901-0159 

1901-0460 
1901-0676 

1901-1006 



1 
4 

1 
2 
1 
2 
1 
1 
3 

6 



2112A Power Supply Upper Assembly Parts List (Sheet 5 of 5) 



ITEM 
NO 



IEFEKNCE 
DESIGNATOR 

(FUST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



COMP 
OPTION 



QUANTITY PER 



ipt3»4,2§ 

*2§ DIOOf 4.64V 

til* DlOOfc §0 ilV 

DIQOl-F* SRIOfct 
!t*31~*lt*9 



lit 5-10 



ui 



42 



ISGtATOft 0PTJI 

RiS ¥AR IK 
M* 4-32X.3T3 
KU? 6*32 M/iK 

tf&HR #6 BRS 
SWlTCrt-THE**At 
COMPOJUD-TriERAIAL. 
WIRE 30AMG WttT 
HIRE 22GA BAR 6 
WIRE JJMPERS 
WARO-fcTCtfiO 
&«OU*ft STRAP 
&ROUWQ STRAP 



1*02*0049 

1*02-30*2 
1902-3171 
1906*0041 

1990*0431 

2100-3211 

2*60-03*9 

2420*0001 

3050-0100 

3103-0013 

6040-0239 

0130-3426 

6151-0013 

0159-0005 

9060-9756 

02112-00004 

02112-00005 



U 



J 



U 



LI 



U 



Mi 



U 



u 



u 



w 



3.0610 
0.25 
0*30 
1 
1 
i 
1 



l-ozi/A -iooaf-lll 




Illlllllllllllllll 




CSJ 



Illlllllllllllllll 



2112A 
Riser Board Assy 
02112-60008 



2 112 A Riser Board Assembly Parts List (Sheet 1 of 2) 



MFEttNCE 

DESIGNATOR 

(FUST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



DZV 
OIV 

C5»ll 

C4 

C6»12 

Cl-3 

Ei-e 

E9 
ElO 



R13 
Hi 

R5,6 



33 
63 

CAP O.IUF 

CAP .01UF 20X 

CAP. 2.2UF 

CAP FXO 2X5UF 

STUO SOLDER TERN 

STUD SOLDER TERM 

STUO SOLOER TERM 

EYELET BRASS 

SPCR TAP *6X.125 

STANOOFF 

RES 2.7 5X .25 

RES 10 5* 2W 
RES 39 5X 2W 
RES 100K IX .50 



RES 100 IX .125 

,8 



m,*,7 

*9,10 k^S 3.3 5X 2W| 

TBG HS BLK .7500 

HT DIS TO-3 

31,3 |XSTR 2N6306 T03 

02 t 4 |XSTR NPN SI 

DIODE IN4004 
ltR3»4,13,l4 

DIODE IN4936 
lpRl,2,5,7-12,15, 



17, IB 



SCR #4-40X.3l2L 
SCR #6-32X.375L 



0150-0121 
0150-0123 
0160-0128 
0160-4142 
0360-0294 
0360-0474 
0360-1047 
0361-0534 
0380-0305 
0380-0886 
0683-0275 

0698-3601 
0698-3613 
0757-0367 
0757-0401 

0811-1672 
0890-0301 
1205-0275 
1854-0623 
1854-0657 
1901-0159 

1901-1065 

2200-0141 
2360-0117 



2 
1 
2 
3 
8 
1 
1 
1 
8 
2 
2 

1 
1 

2 

4 

2 
0.0001 

2 

2 

4 

12 

2 

8 



2 112 A Riser Board Assembly Parts List (Sheet 2 of 2) 



REFERENCE 

DESIGNATOR 

{FIRST SIXI 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



COMPOUNO-THE RMAL 
WIRE JUMPERS 
INSULATOR RISER 
BOARD-ETCHED 



6040-0239 
8159-0005 
02 11 2-000 24 
02112-60008 



U 



u 



0.01 

1 
1 
1 



inoimcihino mwQNSiaiLirr 






H| 



JP 



r~| — |TT | » I i4 I II 
tT 5i~ 55" ST" W W IT 



EZ 



- hoooS -5/ 



*mnvn 



Cbfire codg 1510) pAco,'F' 



WW 



3-IS-73 



5£* 



& 



,3714 ■ Pilar O'HJ maK..S*Th(\i> f ,s 



S Y_M .. 7' 5 -?£ 



10,11 
L, M 

A 



JI-19 




Jl- LOWER 



JI-U.V 



I.2.A.I 



MATtRIAL-OI*C*IPTION 



DO NOT ICAlt THM DRAWING 



UNLIU OTHtftWIlt tUCIFIED, 

OIMIN«IONI ARC IN INCHES. 
TOlf RANCH .XX t .02 .XXX i .ON 



omAwttmr 



NOlNKPt 



MllAtf TO PftOO 



A*"/^ 



->/1h< 



sfatb* 



ZWZ Power sajpplv 
Schematic/ K/S6R 



rj^F 



HtWUtTTM PACKADD 



pa«t w uwa w 



C -0Z11Z. -6>ooo8 -SI 



E1 



«- es m «* 
tc cc cc tc 



cc cc U1 C cc 






5 * 



m <o r- oo » o r n n ^ 



© J 8 » 8 
cc cc + 

RBTI 5060-8347 
UHzJ B-1624-22 







E5 

^ ^ °> •- CM 



o 



U6 



U8 



llllllllllllllllll 



H 



1 ° 

J E3 

J o 



3 . 

— I DC 



1 •<- 

A *- 



"> 18 COMP SIDE 
-> V CIRCUIT SIDE 



Battery Control I Assy 
5060-8347 



Battery Control I Assembly Parts List (Sheet 1 of 2) 



MFEKNCE 
DESIGNATOt 

(FMtST SIX I 



PAtT DESCWPTION 



PAKNT 

option 



PAtTNUMttt 



COMT. 
OPTION 



01 V 
DIV 



C8 

C5 

C2tl0 

C9 

CI 

C3 

C4 

El-3 

E4.5 

R27 



33 
63 

CAP l.OUF 20* 

CAP 1000PF 5* 

CAP .01UF 

CAP 47PF 5* 

CAP 560PF 5* 

CAP 2.2UF 10* 

CAP 22UF 10* 

STUD SOLDER TERM 

STUD SOLDER TERM 

RES 2.15K 1*.125 



RES 4.22K 1*.125 
HRlf2tlj6-18>2|t 
22*25 

R7 

*36 

*6 

*33 

R2* 

K32 

U4 



RES 23. 7K 1*.125 

RES 316 1* .50 

RES 42.2K 1*.125 

RES 21. 5K 1*.125 

RES 5.62K It. 125 

RES 9.09K 1*.125 

RES 325 it. 125 

RES 5. UK 15E.125 



1 P R19«26 

R28 RES 8.25K 1*.125 

RES 10K i*.125 
Ik3-5,10,U V 15» 
20»29 

l|R9 9 31t 



RES 51. IK 11.125 
34 



RES 100K It. 125] 
IR8,13,23,35 



0160*0127 
0160-0938 
0160-2055 
0160-2307 
0160-3535 
0180-0197 
0180-0228 
0360-029* 
0360-0474 
0698-0084 
0698-3154 

0698-3158 
0698-3402 
0698-3450 
0757-0199 
0757-0200 
0757-0288 
0757-0421 
0757-0438 

0757-0441 
0757-0442 

0757-0458 
0757-0465 



4 



Battery Control I Assembly Parts List (Sheet 2 of 2) 



REFERENCE 

DESIGNATOR 

(FIRST SIXI 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



H30 RES 1.47K 1*»125 

Ul IC LH301AN 

U6,7 IC CD4020AY 

U3t8 IC CD4027AD 

U2 IC CD4011AE 

U4t5 IC COMPTR 8K 

Q2 t 9 XSTR 2N3906 PL18| 

Q6 XSTR PNP 2N2907AI 

XSTR 2N3904 PL5 
1)Q1, 3-5, 7, 8, 10,11 

CR5»6 RECTIFIER SIL 

DIODE SIL 
1CR2,3,8 

£R9 OIODE-ZENER 13V 

£R4 DIODE 4.64V 

BOARD-ETCHED 



0757-1094 
1820-0477 
1820-0935 
1820-0938 
1820-0949 
1826-0175 
1853-0036 
1853-0281 
1854-0215 

1901-0033 
1901-0040 

1902-0555 
1902-3082 
5080-9738 



10 



•t-SV(REF) <- 



BATTERY TEST <- 



SLOW CLOCK ^- 
(SEE NOTE 2) 



+ 23V(RAIL) <■ 



BATTERY (+) ^ 



i I2V0LTS 

CURRENT 

SENSING 

FROM 

BATTERY 

OUTPUT 



40KHZ CLOCK 



UZC AEI U2B 

•^3 — -H ^Z> 




V+(BT) 



T 



OUTPUT 
INPUT COUNT 
CLOCK 



US 



2* 

2* 

Z' 

14-STAGE , 

RIPPLE-CARRY T 
BINARY ? . 
COUNTER/ 



BIVIOER 



2* 

z" 

Z' ' 
2" 
2" 




BATTERY DRIVER ENABLE 

R36 



J"" 1 



CR2 



CR3 



OUTPUT 
COUNT 



INPUT 
CLOCK 



14-STAGE , 

RIPPLE-CARRY Z , 

BINARY 2 . 

COUNTER/ 2 , 

DIVIDER ,, 



SIGNAL COMMON $ 



2. SLOW CLOCK OUTPUT ON PIN U NORMALLY STRAPPED TO INPUT PIN P7. 
I. ALL RESISTANCE IN OHMS, ALL CAPACITANCE IN MICROFARADS. 
NOTE: UNLESS OTHERWISE SPECIFIEO, 



FAST 
CLOCK 

\&- e; 



SLOW 
CLOCK 
•*• E3 



> 

PI-IS . 



-^ SLOW CLOCK 
(SEE NOTE 2) 



-> TEST 




^ FLASH 



> V-HBT) 



> BATT BAD 



MV 


MFEREKE 


semes mux 


A 


OBJG. 


1553 


B 


22-208S 


14-15 


c 


32-22 J? 


f4/T 


t> 


21-2**4 


>44J 


£ 


CRRArrA 


No CKAMM 


F 


22-3253 


1616 


6 


22-334C 


1624 









BATTERY CONTROL I ' 

5060-8347-51 






«- (M <2 V (D It) 



-|4^CR12 

W - g = - « 

«• u IB lO < 



[MI 



rTl m ASSY -5060-8353 
A- 1353-22 



i. u ^ <= 

-T- O fj £J 




C2 



<p n to <■ it) to oo r^ O) 



c tc cc tc c 



£-, eo o> o 



.* 



to rt m 
cc ir cc 



cc o cc O) £ £ <g 
O »- u a" *o w n 

" E " ^ a c K 



CM Pj 

CC cc 



CC CC CC Q- EC 



llllllllllllllllll 



1 <- 

A <- 



-* 18 COMP SIDE 



V CIRCUIT SIDE 



Battery Control 1 1 Assy. 
5060-8353 



Battery Control II Assembly Parts List (Sheet 1 of 2) 



ITEM 
NO 



REFERENCE 
DESIGNATOR 

[FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



01V 

u 

4,8 



53 

63 

CA* .033UF 10* 
CAP 20PF 51 
UP $l0Pf 4 OX 
CAP 2.2UF 10* 



1U5*19 



*£S 
22 



1* 5* .25 



RES 2.15K 1*„123 
ifcl* 4*7*2**31 
3*6,48.51 



RIB 



RES 2.87K i*.125 
&ES 3.83K iX*U5 



U16*25 

R8»32 fe€S 31«6K 1**125 

134 RES 196 11*125 

*ES 42*2* l*.125 
1 1*18.23,28 

|res 3*uk u.i25 

lM?t42 

RES IK 1**125 

1^3,10, 20*21 
30,36 

RES 9.Q9K It. 125 
lk35»40,41«5Q 



l|t37,44 
1143 
149 
IR38 



^ 

„ 



RES 6.19K 1**125 

RES 42.2 11,125 

*ES 100 IX. 125 

*ES 110 1X.125 



*£S 5*11* 1**125 
l^li.l4|, 17,24 
52,53 

RES 10K It. 125 
l|*2,5»6*i2*27»29, 
45,47,54 



0160-0163 
0160-2198 
0160-3534 
0180-0197 
0683-1055 

0698-0084 

0698-3151 
0698-3153 

0698-3160 
0698-3440 
0698-3450 

0757-0279 

0757-0280 

0757-0288 

0757-0290 

0757-0316 
0757-0401 
0757-0402 
0757-0438 

0757-0442 
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Battery Control II Assembly Parts List (Sheet 2 of 2) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

IFWST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



!• til 

*2*3 

1Q*-S»1 

4«H#2. 

Uftl-12 



RES 5L1K U»UI 

IC IICi*$« *| 

IC COWT* §K 

KSTA Z«)906 mi 
19 

X&fft 2*3904 *tl 

4-8 

DIOOt Sit 



BOARO-EfCH€0 



0757-045 • 

I §26-0439 
1826-0175 

1853-003* 

1854-0215 
1901-0040 
5080-9762 



U 



2 
2 
2 
5 



12 
1 



V+(BT) 



r +I2V(M) ^ 
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BATTERY 
OUTPUT 
BOARD 



•I2V(M) <■ 



^ +5V(M) 4: 




+ I2V DRIVE -s 



-I2V DRIVE 



+5V DRIVE 



TO BATTERY 

OUTPUT 

BOARD 



SIGNAL COMMON <■ 



PI -14. I5.R.S 



1, 



I. ALL RESISTANCE IN OHMS, ALL CAPACITANCE IN MICROFARADS. 
NOTE: UNLESS OTHERWISE SPECIFIED. 
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Battery Inverter Assembly 
02112-60003 



Battery Control Inverter Assembly Parts List (Sheet 1 of 3) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



Trnr 

DIV, 

DIV 



|C10,11 
C9 
C12 
CI, 2 
C5 
C6 
C3 

C8, 13 
C4,7 

R12 



PART DESCRIPTION 



PARENT 
OPTION 



33 
63 

50 

CAP 0.1UF 



CAP 1.0UF 20* 
CAP 47PF 5* 
CAP 1000PF lOt 
CAP 820PF 5* 
CAP 50UF -10*75*] 
CAP 2.2UF 10* 
CAP 1UF 10* 
CAP 15UF 10* 
STUD SOLDER TERMl 
RES 10K 5* .25 



U11.39J 



R57 
R22 
R20 



RES 2.15K 1*.125 
,23,28,31 

RES 4.22K 1*.125 
R38,44-47,49 



RES 4.64K 1*.125 



RES 14.7K It. 125 
RES 23.7K 1*.125 
RES 147 1*.125 
RES 215 IX. 125 



1R13,36| 

R4 



RES 21. 5K 1*.125 



RES IK i*.125 

l|R5,26t 32, 34,35 

R37 JRES 6.19* i*.125 

RES 100 U.125 
R6, 16,127 



COMP. 
OPTION 



0150-0121 

0160-0127 
0160-2307 
0160-3456 
0160-3539 
0180-0141 
0180-0197 
0180-0291 
0180-1746 
0360-0294 
0683-1035 
0698-0084 

0698-3154 

0698-3155 

0698-3156 
0698-3158 
0698-3438 
0698-3441 

0757-0199 
0757-0280 

0757-0290 
0757-0401 



QUANTITY PER 



I 

u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 

[ 

u 
u 
u 
u 

J 

u 

u 
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Battery Control Inverter Assembly Parts List (Sheet 2 of 3) 



ITEM 
NO. 



1R14,19 



1R10,24| 
R42 
Rl 



RES 10K It. 125 
11R7-9, 25, 29, 33,41-43 



R40 
1R48,50| 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



RES 511 It. 125 



RES 5.11K It. 125 

♦ 30 



RES 6.81K It. 125 
RES 8.25K It. 125 



RES 51. IK It. 125 



1R15,17| 
R21 
R18 



U4 

U8,9 

U5,10 

U6 

HI 

Ull 



PART DESCRIPTION 



PARENT 
OPTION 



PES 100K It. 125 
,55 



RES 



10 It .50 



RES I.47K It. 125 
RES .12 5t2WPW 
HT DIS PL PWR 
IC IM301AN 
IC CD4020AY 
IC CD4027AD 
IC CD4011AE 
IC V REG 12V 
IC D COMPTR 8K 



Ql,2 XSTR NPN 



CR2 



X58 



U3 XISTOR ARRAY 

i)2 klSTOR ARRAY 

Ul pCSTR ARRAY 5 NPMj 

DIOOE SIL 
1CR9, 13, 15,16 

DIODE IN4936 
1CR1, 3-8, 10-12 



DIODE ZNR 5.11V 



PART NUMBER 



COMP 
OPTION 



0757-0416 

0757-0438 

0757-0439 
0757-0441 
0757-0442 

0757-0458 
0757-0465 

0757-0984 

0757-1094 
0811-3291 
1205-0284 
1820-0477 
1820-0935 
1820-0938 
1820-0949 
1826-0099 
1826-0175 
1854-0552 
1858-0008 
1858-0009 
1858-0021 
1901-0040 

1901-1065 

1902-0041 



QUANTITY PER 



1 
1 

2 
1 
2 
2 
1 
1 
1 
2 
1 
1 
1 
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Battery Control Inverter Assembly Parts List (Sheet 3 of 3) 



ITEM 
NO 



REFERENCE 
DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



TS1 



WI 



LKWSHR 6 HEL 
SCR #6-32X.312L 
SCR #6-32X.3?5L 
SCR #6-32X.500l 
NUT 6-32 .312AF 
NUT 6-32 .250AF 
WSHR #6 SS 
SWITCH-THERMAL 
COMPOUND-THERHAL 
MIRE JUMPERS 
TRANSFORMER-PWR 
BOARO-ETCHEO 



2190-0851 
2360-0195 
2360-0197 
2360-0201 
2420-0002 
2420-0003 
3050-0228 
3103-0033 
6040-0239 
8159-0005 
9100-0666 
02112-80003 



6 
1 
2 
2 
6 
6 
12 
1 

0.01 
1 
1 
1 




/<"- / 



fjjg] 5060-8346 



C-1624-22 



6 



LI 
4 3 



CM CO 



6 

L2 

I 

4 3 



_ OC rr rr rr 

~ O O C^C0 o ^ (Oof* "ir 



Q4 Q5 



«- CM CO ^ 

0© 




CM CO 
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Battery Control Output Assembly Parts List (Sheet 1 of 2) 



ITEM 
NO. 


REFERENCE 
DESIGNATOR 

(FIRST SIX) 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


t 

O QUANTITY PER 

C 


1 


OIV 


50 




7 






3 


DIY 


33 




7 






* 


OIV 


63 




7 








lb 


cap ioouf-io*so« 




QiaO* 0094 




U 1 




C4 


CAP 33UF 10* 




0160-022 9 




U 1 




C2.3 


CAP 15tfF 10* 
STUB SOLOER TERN 
SPCR TAP fbX.125 




0180-1746 
0360-0294 
0380-0305 




U 2 
U 1 
U 2 




R8#14 


RES 2.45* U.125 




0698-0084 




U 2 




Rl#3 


RES 31*6 IX. 125 




0757-0180 




U 2 




R5 


4ES 100 IX .50 




0757-0198 




U 1 




R2*4 


*ES 61*9 U-125 
*ES IK U.125 




0757-0276 

0757-0280 




U 2 

U 2 


i 


R10,12 














*6.7 


RES 10 12.125 
RES 100 U.125 




0757-0346 
0757-0401 




U 2 
U 3 


1 


19*11, 


13 










1 


U5 


RES 0.18 OHH MM 
SLEEVING FLEX. 
Hi OIS PC PWR 
HT DIS TQ-3 
XSTR 2N3 9Q6 PL 18 




0811-3293 
0890-0064 
1205-0219 
1205-0275 
1853-0036 




U 1 
U 0.25 
U 2 
U 1 
U 3 


1 


37*8*9 














02*3 


KSTR 2145194 X5S 




1853-0212 




U 2 




36 


XSTR 2N4236 T05 




1853-0213 




i 

H l 




04*5 


XSTR ?H? 2K29Q7A 




1853-0281 




U 2 




01 


XSTR 2N4398 T03 




1853-0310 




U 1 




CR6*7 


DIODE-RECTIFIER 




1901-0699 




U 2 




C*9 


DIODE 

DiOOE 1N4936 




1901-1062 
1901-1065 




U 1 
U 6 


I 

i 


:ri-s* 


8 











Battery Control Output Assembly Parts List (Sheet 2 of 2) 



ITEM 
NO 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



12 

LI 



LKWSHA 10 Hit 
UtfSHt 6 Hfcl 
5CH »4~40X*50Qi 
HUT 4-40 ¥/LK 
SCR #6-32X»4J7l 
W? 10*12 .37S4F 
K$Hft #4 SS 
HSH* flO dRS 
CQ«POUKO-rH€a*AL 
WIR€ 22 SUN 
CHOKE 
CHOK€ 
CHOKE 

BOAftO-iTCtiEO 
M£AT SINK 



PARENT 
OPTION 



21*0*0034 
21 90-0851 
2200*014? 
2260-0009 
2360-0199 
2740-0002 
3050-0229 
3050-0236 
6040*0239 
8150*0011 
9400-2942 
9100-2963 
9100-2964 
5080-9737 
02108*00024 



COMP. 
OPTION 



QUANTITY PER 



M 21.0012 
2 

1 
1 



1 

i 

2 
2 
2 
1 

4 
1 




-I2V DRIVE ^ 
BATTERY (-) <■ 



I. ALL RESISTANCE IN OHMS, ALL CAPACITANCE IN MICROFARADS 
NOTE: UNLESS OTHERWISE SPECIFIED. 
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1 INTRODUCTION 

This document is the Theory of Operation for the 5061-1356 
Power Supply and describes the operation of the various 
circuits and their interconnection in the power supply. The 
description is conducted on a functional level using block 
level diagrams and references to the schematic diagrams. 
Understanding the theory of operation is essential for 
performing detailed troubleshooting and repair of the power 
supply. A power supply Troubleshooting Flowchart and parts 
location diagrams are included at the rear of this section 
in Appendix A. A complete understanding of the following 
publications is very helpful in understanding this theory: 

a. HP 21MX E-Series Computer HP2109B and HP2113B Operating 
and Reference Manual (Part No. 02109-90014) . 

b. HP 21MX E-Series Computer HP2109B and HP2113B Installation 
and Service Manual (Part No. 02109-90015) . 
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2 REFERENCE INFORMATION 



The 5061-1356 Power Supply is covered on nine sheets of 
schematics and nine sheets of assembly drawings. The 
drawings and schematics are listed in table 2-1. The 
electronic design is illustrated in the schematics and the 
assembly drawings show the component locations. The Parts 
Lists are provided at the rear of this section with the 
Assembly Drawings and Schematic Diagrams. 

Table 2-1. Assembly Drawing and Schematic Numbers. 



Sheet 
No. 



Reference 
Designator 



A3 

A3A1 
A3A2 
A3A4 
A3A5 
*A3A3 
*A3A4 
A3A6 



Drawing No. 



B-5061-1350-1 
D-5061-1356-1 
02109-90024 



C-506 
C-506 
D-506 
C-506 
C-506 
B-506 
D 506 
C-506 
C-506 
C-506 
C-506 
C-506 
F-506 
C-506 
C-506 
02109 



1-1347-1 

1-1347-51 

1-1344-1 

1-1344-51 

1-1351-1 

1-1351-51 

1-1345-2 

1-1345-51 

1-1348-1 

1-1348-51 

1-1349-1 

1-1349-51 

1-1371-1 

1-1371-2 

1-1371-51 

-90024 



B-12944-90004 
-51 



Title 



Rear Panel Assembly Drawing 
Power Supply Assembly Drawing 
Line (Mains) Power Distribution 
Schematic Diagram 
Pre- regulator Board Assy Dwg 
Pre-regulator Board Schematic 
Inverter Board Assembly Drawing 
Inverter Board Schematic 
Jumper Board Assembly Drawing 
Jumper Board Schematic 
Control Board Assembly Drawing 
Control Board Schematic 
Battery Charger Board Assy Dwg 
Battery Charger Board Schematic 
Battery Backup Board Assy Dwg 
Battery Backup Board Schematic 
Mother Board Assembly Drawing 
Mother Board Heatsink Assy Dwg 
Mother Board Assembly Schematic 
Battery/Status Assembly Wiring 
Diagram 

Battery/Status Assy Schematic 



* p/o optional PFRS (Power Fail Recovery System) 



2-1. Binary Signal Levels 

Most of the logic used in the power supply is implemented 
with standard or Schottky TTL devices. High logic levels are 
approximately +2.5 to +4.5 Vdc. Low logic levels are 
approximately 0.0 to +0.8 Vdc. The actual values measured 
will vary due to the type of device, the load, and the 
condition of the device. When using positive logic, a high 
is "true" and a low is "false". 
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2-2. Schematic Reading 

Logic symbols are drawn to aid in understanding the logical 
functions being represented. A circle or bubble at an input 
or output indicates an active low logic level. A circle or 
bubble on the clock input of a flip-flop indicates that a 
negative-going edge of the clock signal is used to clock the 
flip-flop. 

2-3. Signal Names 

Signal names are alphanumeric identifiers selected to aid in 
the understanding of the signal function. Not all signals 
are labeled, but all signals running between schematic 
sheets are labeled. Any signal mnemonic may have a bar over 
it t o i ndicate that the signal is active low. For example, 
the ABC signal is low only when the ABC but ton is pressed. 
When the ABC button is not pressed, the ABC signal is high. 
A signal in the computer is considered "true* 1 when it is 
high, whether or not its label includes a bar. 

2-4. Cross References 

There are many signals that run from sheet to sheet in the 
schematics. Signals leaving one sheet travel to other sheets 
are coded with the sheet number(s) adjacent to the signal 
name. For example, a signal leaving sheet 1 for sheet 7 
would be coded as follows: ABC (7). A signal coming from 
sheet 7 to sheet 1 would be coded as follows: (7) DEF. If 
the signal is going to several sheets from sheet 1, it would 
be coded as follows: XYZ (3,4,5,7). If the signal is coming 
from several sheets to sheet 1, it would be coded as 
follows: (7,8) WXY. 
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3. THEORY OF OPERATION 

3-1. Introduction 

The overall power supply can be functionally separated into 
three individual units: 

a. An ac to dc supply that converts the line (mains) voltage 
into a +325 Vdc bus; 

b. A dc to dc supply that converts the +325 Vdc bus into +5V 
and -2V (CPU), +12V,-12V, and +30V (I/O), and 18Vac; and 

c. A ac to dc supply that converts the 18Vac into +5VM,+12 .5VM, 
and -12VM. 

The overall functional block diagram of the power supply is 
shown in figure 3-1. The two configurations for the power 
supply are shown in figures 3-2 and 3-3. Figure 3-2 
illustrates a power supply with the optional Power Fail 
Recovery System (PFRS) . It should be noted that the CPU and 
the I/O voltages are developed from the +325 Vdc bus via the 
Preregulator and Inverter circuits. The 18 Vac bus is also 
developed from the +325 Vdc bus via the Inverter and 
Preregulator circuits. This 18 Vac bus is converted into a 
+18 Vdc by the Battery Charger Board A3A3. The Battery 
Backup board A3A4 and the Battery Charger board A3A3 develop 
the memory voltages from either the +18 Vdc or from the 
external battery (+14 Vdc). If the +18 Vdc is lost, the +14 
Vdc battery will maintain the memory voltages. The Battery 
Charger board A3A3 charges the battery while the ac power is 
applied. 

Figure 3-3 represents a power supply without a power fail 
recovery system. In this mode the Jumper board A3A4 performs 
the function of developing the memory voltages directly from 
the CPU voltages. The +5VM is tied directly to the +5V 
(CPU). The -12VM is tied directly to the -12V (I/O). The 18 
Vac bus is rectified into +18 Vdc and regulated via a series 
pass regulator to +12.5 VdcM. 

3-2. Primary Input Power Circuits 

For the following paragraphs schematics of the Line (Mains) 
Power Distribution (sheet 1) and the Mother Board A6 (sheet 
8) are required. 

The line (mains) power, either 115 Vac or 230 Vac, is 
applied to the power supply through the Line Filter FL1 to 
remove line induced noise, etc and to prevent noise from 
leaving the power supply and going out on the ac lines 
(mains). The Circuit Breaker CB1 also acts as the ~ POWER 
OFF/ON switch. Terminal Block TBI is used to configure the 
power supply for operation from either 115 Vac or 230 Vac 
line power. The configuration of the power supply consists 
of moving jumper wires on TBI and making the appropriate 
connections on CB1. This sets the fans, the bias 
transformer, and the power supply input for operation with 
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the proper voltage. Since it is desirable to develop the 
same bus voltage (B+) at 115 Vac and at 230 Vac, a voltage 
doubler circuit on the Mother board A3A6 is employed for 115 
Vac operation. Therefore, the dc input voltage to the 
Inverter and Preregulator circuits is twice the peak of the 
ac input waveform. 
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INVERTER & 
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TRANSFORMER 
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SH 3/8 



P/O A5 
INVERTER 
DRIVERS 

SH5 



OVERVOLTAGE 
AND 
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DETECTORS 
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PREREGULATOR 
OVERCURRENT 
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SH 2 



PULSE WIDTH 
MODULATOR 



THERMAL 

SWITCH 
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THERMAL 

SENSE 

CIRCUIT 



VARIOUS 
DC SUPPLIES 
SH2 



CPU AND 

I/O VOL i AGES 



MEMORY 
VOLTAGE 
SUPPLIES 



P/OA4 



-► +5V(M) 
-► +12V(M> 
-► -12V(M) 



CONTROL P/O A5 
SIGNAL 
CIRCUITS 
PWU, PON, PSU, 
LPU SH5 



Figure 3-1. Power Supply Overall Block Diagram. 
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_J 



BATTERY 
PACK 



BATTERY CHARGER 

BOARD AND 

BATTERY BACKUP 

BOARD 

(A3 A3 AND A3A4) 



J 



+14 Vdc 



(BATTERY) 



+5V(M) 



+12.5V(M) 



12V(M) 



Figure 3-2. Power Supply with Optional PFRS. 

For example, 115 Vac developes a bus voltage of : 

(115 Vrms) X (1.414) X (2) = +325 Vdc. 
The 230 Vac operation does not employ a voltage doubler 
circuit. Therefore, its bus voltage is simply equal to the 
peak of the input waveform. For example, 230 Vac develops a 
bus voltage of : 
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Figure 3-3. Power Supply without PFRS. 
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(230 Vac) X (1.414) = +325 Vdc. 
It should be noted that the ac input waveform MUST BE a 
sinusoidal waveform for these formulas to be accurate. 

To operate the power supply from 115 Vac, the C/T terminal 
must be connected to the N (neutral) terminal. This forms a 
voltage doubler circuit comprised of capacitors C12 and C13 
and the diode bridge CR15. To change from 115 Vac operation 
to 230 Vac operation, the C/T terminal must be left 
unconnected. This allows capacitors C12 and C13 and the 
diode bridge CR15 to function strictly as a rectifier and 
filtering circuit. 

On initial power turn on, the input capacitors C12 and C13 
are discharged and thermistors R5 and R6 are cold. The cold 
resistance of the thermistors is approximately 2.5 ohms 
each. Since the input capacitors charge through this 
resistance, thus limiting the input surge current. After a 
few cycles of the input power, the input current heats up 
the thermistors allowing their resistance to decrease. 
Therefore, the capacitors are allowed to charge through a 
much lower resistance. Since the resistance of the 
thermistors decreases as the input current increases, the 
losses across the thermistors at low line decrease to aid 
regulation. 

The cooling time constant required for the thermistors to go 
from their hot (low resistance) to their cold (high 
resistance) is equal to the time required to discharge the 
input capacitors C12 and C13. This ensures that if the ac 
input power is lost the thermistors will cool down at the 
same rate that the capacitors C12 and C13 are discharging. 

3-3. Preregulator A3A1 and Inverter A3A2 Boards (sh 2,3). 

The Preregulator Board Al (sheet 2), the Inverter Board A2 
(sheet 3), and the Mother Board A6 (sheet 8) schematics are 
required for understanding this section. 

The purpose of the Preregulator and the Inverter Boards is 
to apply a square wave to the primary of A6T1 (sheet 8). 
Neglecting all circuit losses, the amplitude across the 
primary of A6T1 should remain constant under all load 
conditions on the secondary of A6T1. If the primary voltage 
remains constant, the +5V (CPU) supply from the secondary of 
A6T1 is also constant. The +5V(CPU) supply is the sensed 
output. The -2Vdc supply has a shunt regulator consisting of 
a two- junction stabistor A6CR25 and a power transitor A6Q4 . 
This regulator holds the -2Vdc supply to approximately -2.1 
to -2.2Vdc. The regulator for the +12.5Vdc and -12.5Vdc 
supplies are located on the heatsink attached to the Mother 
board. A6Q2 and A6CR20 control the -12.5Vdc supply and A6Q3 
controls the +12.5Vdc supply. The 18Vac bus is also derived 
from the secondary of A6T1. 
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To control the voltage across the primary of A6T1, the 
preregulator transistor A6Q1 controls the amount of current 
going through the primary of A6T1 (see figure 3-4). Figure 
3-5 is a simplified diagram of figure 3-4 when transistors 
A2Q1 and A2Q4 and A6Q1 are conducting. When A6Q1 starts to 
conduct, the impedance in series with A6Q1 is infinite due 
to the inductance of A6L1 and the current is zero. At a 
finite time later, the dc resistance of the primary of A6T1 
and the inductor A6L1 reaches a minimum value and are the 
only impedance in series with A6Q1. Therefore, the current 
through A6Q1 is maximum at this time. Using these two facts, 
the current through A6L1 and the primary of A6T1 is a 
function of the inductance of A6L1 and the primary of A6T1 
added together, the value of B+, and the length of time that 
A6Q1 conducts. Since the inductance of A6L1 and the primary 
of A6T1 is constant and B+ is held constant, the only 
variable factor that controls the current through the 
primary of A6T1 is the length of time that A6Q1 is allowed 
to conduct. Figure 3-10A represents the base drive to A6Q1. 
The frequency of this waveform is 40 kHz. The "on time" of 
A6Q1 is directly proportional to the duty cycle of this 
waveform. 

The power supply monitors the +5V (CPU) output and 
determines the duty cycle from its value. Also, if the value 
of B+ is changed, it will effect the on time of A6Q1. If the 
load on the secondary of A6T1 is increased, the the duty 
cycle will increase. This is due to the decrease in the 
impedance on the secondary of A6T1 being reflected back to 
the primary of A6T1. Since the impedance is less on the 
primary, the current through the primary of A6T1 must 
increase to maintain a constant voltage across the primary. 
To do this the on time of A6Q1 must increase. If the load is 
decreased on the +5V (CPU), the duty cycle will decrease. 
This is due to the impedance increasing on the secondary of 
A6T1. Therefore, the reflected impedance at the primary of 
A6T1 will increase and reduce the current through the 
primary of A6T1. Inorder to decrease the current through the 
primary, the on time for A6Q1 will have to decrease. 

Since the preregulator transistor A6Q1 is turned on and off 
at a 40 kHz rate, the signal at the primary of A6T1 has a 40 
kHz ripple. The current waveform through the primary of A6T1 
is shown in figure 3-10D. At times Tl and T3 the current 
through the primary of A6T1 is going through A6Q1. This may 
be noted in figures 3-5 and 3-8. At times T2 and T4 the 
current is supplied by the collapsing field of A6L1 and the 
continuing current flow through the commutating diode 
A6CR16. This action is shown in figures 3-6 and 3-9. Since 
A6Q1 and A6L1 work together to maintain a constant current 
through the primary of A6T1, the ripple is held to a minimum 
and the current through A6L1 can be considered dc current. 
The purpose of the Inverter Board A2 is to change the 
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direction of this dc current flow through the primary of 
A6T1. Figures 3-4 and 3-7 illustrate this action (note the 
polarity dots). The dc current through A6L1 becomes the ac 
current of A6T1. 

The remainder of this section covers the interaction of the 
Inverter and the Preregulator Boards at four time intervals 
(see figure 3-10). It also covers the Inverter and the 
Preregulator Boards in detail (duty cycle control). 

a. Time Tl (see figure 3-10). 

The preregulator transistor A6Q1 is conducting at this time 
and the inverter transistors A2Q1 and A2Q4 are conducting. 
Figure 3-4 shows the components involved and figure 3-5 is a 
simplified version of figure 3-4. From figure 3-5 it is 
shown that A6Q1 is building up a field around A6L1, with the 
polarity of the voltage drop as indicated. Zx represents the 
reflected impedance of the secondary of A6T1 to the primary 
of A6T1. The preregulator current is determined by the on 
time of A6Q1 and must be sufficient to develop the required 
voltage at the secondary of A6T1 for an output of +5V 
(rectified) . 

b. Time T2 (see figure 3-10). 

At this time A6Q1 turns off and A2Q1 and A2Q4 are still 
conducting. The field of A6L1 begins to collapse and the 
voltage drop across A6L1 is indicated in figure 3-6. A6L1 
tends to maintain the current constant through the primary 
of A6T1 during this time interval. It should be noted that 
during this time interval the field of A6L1 is never allowed 
to collapse fully before T3 occurs. The induced voltage 
across A6L1 due to the collapsing field is enough to cause 
the + end of A6L1 to go to B+ plus the forward drop of 
A6CR16, thus developing the current path from A6L1 through 
A6CR16 through the primary of A6T1 back to A6L1. 

c. Time T3 (see figure 3-10). 

At this time A6Q1 is conducting. The inverter transistors 
A2Q1 and A2Q4 are turned off but A2Q2 and A2Q3 are now 
conducting. Figure 3-7 shows the components involved. 
Figure 3-8 is a simplified version of figure 3-7. It should 
It should be noted that the voltage drop across the primary 
of A6T1 is reversed as indicated by the polarity dot. 
Therefore, the current through the primary of A6T1 is 
reversed at this time. A6Q1 builds up the field of A6L1 
and developes the desired voltage across Zx. Cx represents 
the reflected capacitance from the secondary of A6T1. 
This capacitance is necessary to prevent ringing or high 
voltage spikes. 

d. Time T4 (see figure 3-10). 

Figure 3-9 is a simplified diagram showing the components 
involved during T4 . During this time period the field of 
A6L1 begins to collapse as A6Q1 turns off inducing the 
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Figures 3-4,3-5, and 3-6. 

indicated voltage drop across A6L1. The voltage at the 
+ end of A6L1 reaches a value of B+ plus the forward 
voltage drop of A6CR16. This forward biases A6CR16 and 
allows the current through Zx to remain constant. The 
current path is from the + end of A6L1 through A6CR16 
and Zx, then back to the - end of A6L1. Inverter 
transistors A2Q2 and A2Q4 are still conducting during 
this period. It should be noted that if the commutating 
diode A6CR16 were not in the circuit, the voltage at the 
+ end of A6L1 would go much higher than B+ plus the forward 
drop of A6CR16. A6CR16 is also fundamental in provideing 
a current path for A6L1 as it tries to maintain current 
in the loop of A6L1, A6CR16, and Zx when A6Q1 is off. 
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3-4. Inverter Stage 

The inverter transistors are arranged in an "H" 
configuration (see figure 3-11) and are driven at a 20 kHz 
rate. As shown in figure 3-1 the inverter transistors are 
driven by the 20 kHz output from the Control Board A5 (sheet 
5) and are synchronized with the Preregulator Board Al 
(sheet 2). The inverter transistors are driven by the 
inverter driver transformer A2T1 at a constant 50% duty 
cycle. Due to the fact that the inverter transistors are in 
series with A6L1, there is no need for "dead time". "Dead 
time" refers to the amount of time that both pairs of 
inverter transistors are not conducting. Since it takes 
longer to turn off the inverter transistor pair than to turn 
them on, due to storge time of the transistors. An RC time 
delay network is usually incorporated to delay the turn on 
time. This delay is used to make sure that both pairs of 
transistors are not conducting at the same time. This 
results in "dead time" because the RC turn on delay is 
longer than the turn off time. Since A6L1 is in series with 
the inverter transistors, it acts to limit current during 
the time that both pairs of transistors are conducting. 

The inverter transformer A6T1 reflects the inductance of 
A6L1 from its primary to its secondary to produce the 
required inductance for filtering in the secondary. A6T1 
also reflects the required capacitance from its secondary to 
its primary to produce filtering in the primary. Resistor 
A6R14 and capacitor A6C17 form a snubber network to shape 
the load so that the primary of A6T1 looks resistive. 

The remainder of this section discusses the inverter drive 
at the component level. The schematic for the Control Board 
A5 (sheet 5) will be needed along with previously listed 
schematics. 
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3-5. Control Board A3A5 (sheet 5) 

The comparator (U1A) and associated components form a 40 kHz 
oscillator. The square wave output of U1A-2 is integrated by 
R3 and C2. This integrated waveform (a triangle waveform) is 
applied U1B-6. A dc level is applied to U1B-7. The 
interaction of this dc level and the integrated waveform 
produces a square wave at the output pin 1 of U1B. This 
square wave output is buffered by Q4 and drives the clock 
input of the negative-edged triggered J-K flip-flop U2 f a 
74S112. The configuration of U2A and U2B is shown in figure 
3-12. Since U2B is held in a constant reset state, the Q 
output (02-7) is high at all times. The high at U2-7 holds 
the J and K inputs of U2A pins 3 and 4 high. Thus the 
outputs of U2A pins 5 and 6 will toggle (change state) for 
each clock input. This divides the clock input frequency by 
2 (40 kHz/2 = 20 kHz). The two outputs of U2A are 180 
degrees out of phase and have a 50% duty cycle. The output 
at U2-5 drives Q9 which pulls the primary of A2T1A (pin 6) 
to ground. A2T1A (pin 4) returns to the Control Board 
through J2-S and is tied to the +8V through R48. The output 
at U2-6 drives Q8 which pulls the primary of A2T1B (pin 3) 
to ground. A2T1B pin 1 returns to the Control Board through 
J2-P and is tied to the +8V through R49. During one half of 
the 20 kHz cycle Q9 is conducting and Q8 is cut off. When Q9 
is conducting, it drives off the inverter transistors A2Q1 
ands A2Q4. When Q9 is conducting, Q8 and the inductive 
flyback of the primary of A2T1B turn on A2Q2 and A2Q3. On 
the other half cycle Q9 turns off allowing the inductive 
flyback of the primary of A2T1A to turn on A2Q1 and A2Q4 . At 
this time Q8 is driving off A2Q2 and A2Q3. Since the 
inductive flyback turns the inverter transistors on, and Q8 
and Q9 turn off the inverter transistors. Therefore, the turn 
on energy is less than the turn off energy. At this 
frequency of operation the flyback action has just enough 
energy to keep an inverter pair turned on for a half cycle. 
This removes the need for anti-saturation diodes because the 
transistors are falling out of saturatiion at the end of 
their on time. They are about to fall out of saturation just 
in time to be driven off. 
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Figure 3-12. Divider Circuit. 
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3-6. Inverter Board A3A2 (sheet 3) 

Current sharing resistors A2R2,A2R3,A2R5, and A2R8 prevent 
one transistor in an inverter pair from passing all the 
current. When one transistor has a lower Vbe than the other 
transistor the impedance of the one ohm resistor is enough 
added impedance to ensure that one secondary of A2T1 has 
enough reflected impedance into the other secondary to 
develop the required voltage to turn on both inverter 
transistors. If the resistors were not used, the 
base-emitter junction of the transistor with the lower Vbe, 
would be the only impedance reflected back to the other 
secondary. The result would be one transistor stealing the 
base drive from the other transistor of the pair. 
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3-7. Preregulator Drive Circuitry 

The purpose of the preregulator drive circuitry is to 
monitor the +5V (CPU) and determine a corresponding duty 
cycle for the preregulator transistor A6Q1. The preregulator 
drive circuitry consists of an error amplifier (A5U3) , a 
pulse width modulator (A5U1C) , and circuitry to develop 
enough drive current to turn on and off A6Q1. The following 
schematics are required for the remainder of this 
discussion: Control Board A5 (sheet 5), Preregulator Board 
Al (sheet 2), and Mother Board A6 (sheet 8). 

The error amplifier is A5U3 on the Control Board. It is a 
723 type voltage regulator and is shown in figure 3-13. Pin 
6 is the output of an internal voltage reference amplifier 
and has a constant 7V output. This voltage is divided down 
to approximately +5 volts and is applied to pin 5, the 
non-inverting input of an internal operational amplifier. 
Pin 4 is the inverting input to the same amplifier and has 
the +5V (CPU) applied to it. The output of this internal 
operational amplifier drives an emitter follower stage. The 
collector of the emitter follower stage is tied to pin 11 
and the emitter is tied to pin 10. If the +5V (CPU) output 
increases, the output of the internal operational amplifier 
decreases. This decreases the voltage on the emitter (pin 
10) of the internal emitter follower stage. This also 
decreases the voltage at A5U1-9, the pulse width modulator. 
In conclusion the error amplifier A5U3 acts as an inverting 
amplifier producing an output that is directly proportional 
to the differential between the +5V CPU) and the internal 
voltage reference at A5U3-6. 

The pulse width modulator (A5U1C) takes the output of the 
error amplifier A5U3 and compares it with an integrated 
waveform (triangle waveform) from the 40 kHz clock (Ul-4) . 
The dc level of the error amplifier intersects with the 
integrated waveform to produce an appropriate duty cycle 
(typically 50%) square wave at A5U1-14 under normal 
operating conditions. Varying the dc level changes the level 
of intersection with the integrated waveform, thus changing 
the duty cycle. The triangle waveform is applied to A5U1-8. 
The dc output of the error amplifier is applied to A5U1-9. 
A5U1-14 produces the corresponding duty cycle output. 
Figures 3-14 through 3-16 illustrate this action. 
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Combining the operation of the pulse width modulator and the 
error amplifier produces the following conclusion : The 
interaction between the + 5V (CPO) and the duty cycle is 
inversely proportional, i.e. if the +5V (CPU) output level 
decreases, the duty cycle goes up. It should be noted that 
the duty cycle can be determined either at A5U1-14 or at the 
base of A6Q1 because both of these signals are in phase. As 
a proof a detailed description of the A6Q1 base drive will 
now be discussed. 
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Table 3-1 shows the conditions that exist for the two states of 
\5U1-14. 

Table 3-1. Preregulator Drive Conditions 



A5U1-14 


HIGH 


LOW 


A1U2-6 


LOW 


HIGH 


A1U1-1 


LOW 


HIGH 


A1U1-3 


LOW 


HIGH 


A1Q7 


OFF 


ON 


A1Q8 


OFF 


ON 


A1Q9 


ON 


OFF 


A1U1-10 


HIGH 


LOW 


A1U1-8 


HIGH 


LOW 


A1Q5 


ON 


OFF 


A1Q6 


ON 


OFF 


A1Q3 


OFF 


ON 


A6Q1 


ON 


OFF 



3-16 



3-8. Jumper Board A3A4 (sheet 4) 

The Jumper Board A3A4 developes the memory voltages directly 
from the CPU voltages. J4-F,6 the +5V M is tied directly to 
the +5V CPU at J4-9,10. The -12V CPU at J4-12 ties directly 
to the -12VM. The 18 Vac bus from the secondary of A6T1 is 
applied to J4-L,M. Diodes A4CR4 and A4CR5 and capacitor A6C9 
(mounted on the Mother Board A3A6) rectify and filter the 18 
Vac into +18 Vdc. A4U2, a 723 type voltage regulator, and 
A4Q1 form a series pass regulator for the +12.5VM. A4U2 
provides voltage regulation and current protection. 
Overvoltage protection is provided by the circuit composed 
of A6CR3,A6CR4,A6R4,A6C7, and A6C8 mounted on the Mother 
Board A3A6. A4R12 adjusts the +12.5VM output at J4-P,13. 

3-9. Power Fail Recovery System (PFRS) 

The optional Power Fail Recovery System (HP 12944B for the 
HP2108B /2109B or the HP 12991B for the HP2112B/2113B) 
consists of one Battery Charger Board (A3A3) , one Battery 
Backup Board (A3A4) , and the appropriate Battery/Status 
Assembly. A Battery Load Simulator Plug must be connected to 
the BAT. INPUT connector A3J2 on the rear of the Power 
Supply, if the Battery cable is not connected. The Battery 
Charger Board (A3A3) and the Battery Backup Board (A3A4) 
convert the 18 Vac bus into the various memory voltages. 
This section will discuss the operation of the Battery 
Backup and Charger Boards under two conditions: 

a. Line power down with a good battery; and 

b. Line power up. 

3-10. Battery Charger Board A3A3 (sheet 6) 

Figure 3-18 is a simplified diagram of the switching network 
used to switch from +18 Vdc to the +14 Vdc battery. When 
line power is up, the inverter and preregulator stages 
supply +18 Vdc to point X. This voltage is regulated to a 
suitable charge voltage (determined by the temperature sense 
resistor in the battery pack) via a series pass regulator on 
the Battrery Charger Board and forward biases A3CR5 to 
charge the battery. A4CR10 is forward biased and goes to 
point Y which feeds the Battery Backup Board which inturn 
developes the memory voltages. At this point A3CR4 is 
reversed biased. When the line power goes down, the Inverter 
and Preregulator stages cut off and the +18 Vdc goes to zero 
volts. The battery then forward biases A3CR4 as point Y is 
approximately +13.7 Vdc. This voltage powers the Battery 
Backup Board A3A4 until the battery discharges down to +12.5 
Vdc (80% discharged). Diodes A3CR5 and A4CR10 are reverse 
biased when the battery is supplying the memory voltages. 
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Figure 3-18. Power Fail Recovery System (PFRS) Simplified Block Diagram 

3-11. Battery Backup Board A3A4 (sheet 7) 

The Battery Backup Board A3A4 operation is described in the 
following paragraphs. The input to the Battery Backup Board 
is a dc voltage at J4-D,4. Transistor A4Q5, transformer 
A4T1, and capacitor A6C10 form the major components for the 
switching supply (buck switching regulator) that produces 
the +5V and the -12VM outputs. 

A4U2,a 723 type voltage regulator, operates as an error 
amplifier. A4U3A and its associated components form a 20 kHz 
oscillator. The output of A4U3A (pin 2) is applied to the 
inverting input of A4U3B (pin 6) through A4R29 and the 
output of A4U2 (pin 10) is applied to the non-inverting 
input (pin 7) of A4U3B. A4U3B forms a pulse width modulator 
circuit so that the output pulses at A4U3-1 vary in width 
inversely as the level of the +5VM output. That As the +5VM 
decreases, the pulse width increases in width, when the +5VM 
increases, the pulse width decreases in width. The reason 
for this is apparent from the following circuit description. 

A4U3-1 drives A4Q8 which in turn drives A4Q7 and A4Q5. As 
A4U3-1 goes high, A4Q5 and A4Q7 are turned on by A4Q8 . When 
A4Q7 turns on, it effectively places the voltage across 
primary of A4T1 across A4Q5's base-emitter junction, thus 
supplying more drive current than A4Q8 could supply by 
itself. This drive current supplied by A4Q7 is limited by 
A4R25 and A4Q6. If the base drive for A4Q5 is too high, 
A4R25 developes enough voltage to turn on A4Q6, which 
diverts some of the base current from A4Q7, thus decreasing 
the base current to A4Q5.The action of A4Q6 and A4R25 
provides a constant drive to A4Q5 regardless of the voltage 
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at J4-D,4. 

The -12VM output is developed by the secondary winding of 
A4T1. The +12.5VM output is developed by a series pass 
regulator consisting of A4Q2,A4Q3, and A4U1A and B. A4Q3 is 
the series pass transistor. A4U1A is an error amplifier with 
A4Q2 providi-ng drive for A4Q3. A4U1-3 is an adjustable 
reference that determines the output voltage of the series 
pass regulator. If the voltage output A4U1-2 decreases, this 
causes A4U1-1 to increase, which increases the conduction of 
A4Q2. This increases the base drive to A4Q3, which in turn 
increases the output voltage back to the correct level. 

3-12. Battery/Status Assembly (sheet 9) 

The Battery/Status Assembly operation is described in the 
following paragraphs. The description will be given only for 
the HP 12991B because the only difference between the 
HP12991B and the HP12944B is that the HP12944B contains only 
one battery pack. 

The two parallel battery packs, BT1 and BT2, provide +14Vdc 
to the BAT. INPUT connector A3J2 through the Battery switch 
SI, and through the 6A fuse, Fl. Diode CR1 provides 
protection against reverse voltage being applied to the 
power supply. 

The operation of the Temperature Sense thermistor RTl is 
described in Section 4, paragraph 4-4. 

When the Battery Switch SI is in the OFF position, the 
+14Vdc supplied by the external or internal batteries is 
removed from the power supply. When the Battery Switch SI is 
in the EXT (external) position, the internal batteries are 
disconnected and an external dc supply is connected to the 
terminal block TBI. Diode CR1 and fuse Fl still provide 
their protection. The Battery Status Board Al (5061-1352) 
and Rl, a 3 ohm 50 watt resistor form a circuit to test the 
condition of the batteries, external or internal. 



CAUTION 



Do not push the Battery Test switch A1S1 while the 
computer is in the RUN mode, if switch SI is not in the 
INT (internal) position, the computer will halt. 

When the Battery Test switch A1S1 is pressed, the LED A1CR3 
will light and remain lit as long as A1S1 is held in the 
TEST position, if the batteries are fully charged. If the 
batteries have a low charge, the LED A1CR3 may or may not 
light and extinguish even though the Battery Test switch is 
still in the TEST position. Refer to the Troubleshooting 
Flowchart in Appendix A for further information on this 
problem. 
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4. PROTECTION CIRCUITS 

The Overcurrent, Overvoltage ,and Overtemperature 
Protection Circuits are located on seveal different board 
assemblies in the power supply. The description of the 
circuits will be broken into four parts: 

a. The CPU and I/O overcurrent circuits; 

b. The Memory overcurrent circuits; 

c. The overvoltge circuits; and 

d. The overtemperature circuits. 

The schematics for the Mother Board (sheet 8), the 
Preregulator Board (sheet 2), the Control Board (sheet 5), 
the Battery Backup Board (sheet 7), and the Battery/Status 
Assembly (sheet 9) are needed for this section. 

4-1. CPU and I/O Overcurrent Circuits 

The overcurrent sense resistors for the -2V (CPU), -12V 
(I/O), and +12V (I/O) are located on the Mother Board A3A6. 
When the voltage drop across A6R3 exceeds 0.7V due to an 
overcurrent condition, this will turn on A5Q13. This action 
turns on A5Q2 which is part of the a differential amplifier 
consisting of A5Q1 and A5Q2. The collector of A5Q2 supplies 
base drive to A5Q3 , which results in A5Q3 turning on and 
pulling the cathodes of A5CR6 and A5CR7 to ground. A5CR7 
and A5R34 pull the base of A5Q2 to ground and latch A5Q2 on 
even after the overcurrent condition is removed. A5CR6 
pulls the non-inverting input (A5U1-9) of the pulse width 
modulator A5U1 to + 0.7V causing the duty cycle to be 
reduced. This action removes the CPU and I/O voltages. 

When the -12V (I/O) supply draws excessive current, the 
voltage drop across A6R2 exceeds 0.7V causing A5Q12 to 
conduct. This causes A5Q2 to turn on. The same chain of 
events that occured for the -2V (CPU) overcurrent will 
follow for the -12V (I/O) when it draws excessive current. 

When the +12V (I/O) supply draws excessive current ,A6R7 
developes a voltage drop greater than 0.7V causing A5Q15 to 
conduct. When A5Q15 conducts, there is approximately +12V 
on its collector. This puts a positive level on A5U4-11 and 
causes the output A5U4-13 to swing positive. A5R39 provides 
positive feedback to latch A5U4 's output high. This action 
turns on A5Q14 which pulls A5U1-9 ,the non-inverting input, 
low causing the duty cycle to be reduced. This action 
removes all the CPU and I/O voltages. 

It should be noted here that there is not any current sense 
resistor in the secondary of A6T1 to sense an overcurent 
condition in the +5V (CPU) supply. In order to decrease the 
voltage loss across a sense resistor for the +5V (CPU) 
supply, this resistor is placed in the primary circuit of 
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the inverter transformer A6T1. Therefore, an overcurrent 
condition in the secondary on the + 5V (CPU) is reflected 
back to the primary, causing an overcurrent shutdown to 
occur. This type of overcurrent condition is referred to as 
a preregulator overcurrent, even though it is the +5V (CPU) 
causing the overcurrent condition. It is important to note 
that anything drawing too much ccur rent through A6Q1 will 
cause a preregulator overcurrent condition to occur. 
Examples of this are shorted inverter transistors or any 
short in the primary or the secondary of A6T1 that can draw 
enough current through A6Q1 to be considered an overcurrent 
condition. 

A1L1 and A1C3 filter the 20 kHz voltage across A6R13 into a 
negative dc voltage with respect to REF GND 2. When the 
voltage across A1C3 reaches a level of -1.4 Vdc, an 
overcurrent condition exists in the preregulator circuit. 
The voltage across A1C3 forward biases A1CP.1 and turns on 
A1Q1. A1Q1 turns on A1Q2 causing AlQ2's collector to be 
approximately -5V. A1CR3 and A1CR4 are three junction 
stabsistors, each with a voltage drop of about 2.1V. The 
-5V on the collector of A1Q2 forward biases A1CR2,A1CR3, 
and A1CR4. A1CR2 and A1R5 latch A1Q1 and A1Q2 on. A1CR3 and 
A1CR4 pull A1U2-7 low causing A1U2 's internal transistor ot 
turn off and allowing A1U2-6 to go high. Table 3-1 in 
Section 3 Preregulator Drive, shows that if the opto 
isolator (A1U2) is off, a condition similar to the internal 
transistor being off, the preregulator transistor A6Q1 is 
also off. This action rem,opves all the CPU and I/O 
voltages. 

Under all overcurrent conditions for the -2V (CPU), +5V 
(CPU), -12V (I/O), and +12V (I/O) the memory voltages 
remain unchanged if a power fail recovery system is being 
used. If a power fail recovery system is not used, the 
memory voltages will go down on any of the described 
overcurrent conditions. 

4-2. Memory Overcurrent Circuits 

The +5VM supply does not have an overcurrent shutdown 
circuit but it incorporates a current limit circuit. Some 
of the internal components of A4U2 are shown in the dashed 
lines of figure 4-1. As the curren through A4R20 reaches a 
value high enough to turn on Qx, which decreases the base 
drive to Qy, which in turn decreses the voltage drop across 
A4R23. The decrease in the voltage across A4R23 decreases 
the duty cycle output of the pulse width modulator A4U3B, 
thus decreasing the output voltage +5VM. If the load is too 
high, the voltage across A4R20 keeps Qx turned on, limiting 
the output current until the overcurrent condition is 
removed. 
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The +12.5VM supply incorporates an overcurrent shutdown 
circuit. A4U1B monitors the voltage across A4R5. When the 
current through A4R5 is large enough to be considered an 
overcurrent condition, the output A4U1-7 turns on A4CR12. 
Since A4CR12 is an SCR, it remains conducting until the 
bias voltages are removed from the board. A4CR12 turns off 
A4Q2, which turns off A4Q3. This action removes the 
+12.5VM. 

If the +5VM current limits or if the +12.5VM latches, the 
CPU and I/O voltages remain at their respective levels. The 
+30V (I/O) and -12VM do not have any overcurrent 
protection. 

4-3. Overvoltage Protection Circuits 

Since the action of all the overvoltage protection circuits 
is the same only the +5V (CPU) overvoltage protection 
circuit will be explained here. 

When the output level of the +5V (CPU) reaches the value to 
cause A6CR9, a 6.19 volt zener, to conduct plus 0.7V to 
turn on A6CR18, the + 5V (CPU) output is tied to ground by 
the SCR,A6CR18. This action produces an overcurrent 
condition and shuts down the supply just as if an 
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Figure 4-1. Partial Schematic of the Voltage Regulator A4U2 
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overcurrent condition had occured. 

All voltages that have overvoltage protection convert an 
overvoltage condition into an overcurrent condition by 
shorting the output voltage to ground. 

The +30V (I/O), -2V (CPU), and -12VM supplies do not have 
overvoltge protection circuits, 

4-4. Overtemperature Protection Circuits 

There are two overtemperature protection circuits, one 
consists of the Thermal Switch A6S1 on the Mother Board and 
the other one consists of the Temperature Sense Themistor 
RT1 in the Battery/Status Assembly part of the optional 
Power Fail Recovery System (PFRS) . 

a. Thermal Switch (A6S1) Circuit 

When the Thermal Switch A6S1 opens due to an over 
temperature condition, the ground is removed from the base 
of A5Q11. This allows the base-emitter junction of A5Q11 to 
be forward biased causing A5Q11 to conduct. This action 
applies a ground to A5U3-5 (non-inverting input) causing 
A5U3-10 (output) to go to zero. The comparator's output 
A5U1-14 is forced to zero, reducing the pulse width and the 
duty cycle to zero. Thus shutting down the power supply. 
When the temperature returns to normal, the thermal switch 
A6S1 closes and the base of A5Q11 is returned to ground 
cutting off A5Q11. The ground is removed from A5U3-5 when 
A5Q11 cuts off and the power supply returns to normal 
operation. Capacitor A5C16 on the base of A5Q11 acts as a 
noise filter. 

b. Temperature Sense Thermistor (RTl) Circuit 

The Temperature Sense Thermistor RTl, normally 815 ohms, is 
mounted in the battery pack BTl or BT2. If the battery pack 
overheats due to high ambient temperature, a heavy current 
drain, or overcharging, the thermistor RTl increases in 
resistance. This increase in resistance causes A3A3U1-2 on 
the Battery Charger board to go more positive causing 
A3A3U1-6 to go negative and cutoff A3A3Q8 and A3A3Q1. 
A3A3Q1 is the pass transistor supplying the battery charge 
current. This will allow the battteries to return to their 
normal operating temperature. When the thermistor RTl 
returns to its normal resistance, A3A3U1-2 returns to its 
normal value and A3A3U1-6 goes positive turning on A3A3Q8 
and A3A3Q1. 
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5. POWER FAILURE / AUTO RESTART CIRCUITS 

The following definitions of signals are fundamental to the 
understanding of this section. 



PWU (Power UP) 



PON (Power On) 



LPU (Line Power 
UP) : 



This signal indicates that the ac line (mains) 
input voltage is at a level that will provide 
enough input energy to the power supply for it 
to supply all of the outputs at their maximum 
ratings. This signal "communicates" with the 
CPU. 

This signal indicates that all the dc output 
voltages are operating . This signal 
"communicates" with the CPU. 

This is an OR tied signal that indicates the 
same things as the PWU signal. This is the 
basic signal for communicating from power 
supply to power supply, whereas the PWU signal 
commune iates to the CPU. 



PSU (Power 

Supply Up) 



MLOST (Memory 
Lost) 



MLO (Memory 
Lost OR) 



This is an OR tied signal that indicates the 
same thing as the PON signal. This signal 
communciates from power supply to power supply. 

This signal indicates that the memory voltages 
are lost and not capable of sustaining the 
memory, therefore memory is lost. This signal 
communicates with the CPU. 

This is an OR tie d sign al that indicates the 
same thing as the MLOST signal. This signal 
communciates from power supply to power supply. 



5-1. Power Up Sequence 

The signals and timing involved during a power up sequence 
are shown in figure 5-1. In a power up sequence the timing 
between PWU and PON is unimportant. PON should go high as 

soon as possible after all of the dc voltages are val id. 
When PON go es hi gh, the CPU checks the status of the MLOST 
signal. If MLOST is high this means that the memory was not 
lost during a power down sequence, ther efore , the CPU will 
not perform a clear memory routine. If MLOST is low, the 
CPU will perfor m a c lear memory routine. It is very 
important that MLOST stay low for at least 50 us after PON 
goes high on a power up sequence (where memory was lost) so 
that the CP U has time to check the status of the MLOST 
signal. If MLOST went high as soon as PON went high, a 
clear memory routine could not be ini tiate d. The components 
that produce the 50 us delay for the MLOST signal are A3C7 
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and A3R23 on the Battery Charger Board, On a power up 
sequence with low battery voltage ( below +12. 5V), 
initially the +16. 45V bus is low (below +12. 5V). When the 
ac line (mains) power is applied the +16. 45V bus goes high. 
The inverting input of A3U2A (pin 4) is at a lower voltage 
level than the non-inverting input of A3U2A (pin 5). 
Therefore, the output of A3U2A (pin 2) is high. As A3C2 
charges through A3R5 raising the voltage level at A3U2-4 to 
a value where A3U2-2 goes low. This action turns on 
A3Q5,A3Q7, and A3Q6. A3Q6 is a three terminal voltage 
regulator that supplies the internal bias voltages to the 
Battery Backup Board. Shortly after the bias voltages are 
applied to the Battery Backup Board, the +5VM is applied to 
J3-F and becomes valid. A3C7 and A3R2 3 provide a delay at 
A3U2-7. Therefore, as A3U2-7 goes high, A3Q9 tur ns o ff 
causing A3Q10 to conduct, thus causing MLOST and MLO to go 
high. 

If a valid battery voltage had been present at th e +1 6. 45 V 
bus, A3U2-2 would have remained low and the MLOST and MLO 
signals would have remained high. The circuitry for the PON 
and PWU is found on the Control Board A3A5. 

A5U4B monitors the voltage of the bias transformer T2 point 
M Y". A5R2 is adjusted so that A5U4-1 goes high when the ac 
line (mains) input voltage reaches 88 Vac. It may be noted 
that the voltage at point "Y" depends on the value of the 
ac line (mains) input voltage. When the line (mains) 
reaches 88 Vac, A5U4-1 goes high and turns on A5Q7. This 
action pulls LPU and PWU high. When PWU goes high, A5U4-14 
goes high, and as soon as the +5V (CPU) tied to A5R19 at 
point M X M and the +5VM tied to A5R42 at J 5-7 go high, then 
A5U4-2 goes high. This turns on A5Q17,A5Q18, and A5Q19, 
thus pulling both PON and PSU high. 

5-2. Power Down Sequence 

The signals and timing involved for a power down sequence 
are s hown in figure 5-1. As can be seen from the figure, 
MLOST is a "don't care" condition on a power down sequence. 
When the ac line (mains) input voltage is less than 88 Vac, 
that is, not high enough to maintain the power supply 
operation, A5U4-1 goes low. This pulls LPU and PWU low. The 
low PWU signal initializes a power fail routine and the CPU 
interrupts its operation to perform this routine. At this 
time it is important to notice that PWU is low and PON is 
high. This means that the ac line (mains) input is invalid 
but that the dc voltages are still valid. As PWU goes low, 
A5U4-14 goes low. This pulls A5U4-5 low via a time delay 
developed by A5C12 and A5R22. This time delay is 
approximately 500 us and delays A5U4-2 from going low, 
causing PON and PSU to go low. The time delay of 500 us 
from PWU going low until PON goes low is long enough for 
the CPU to perform a power fail routine. The power fail 
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routine is halted when PON goes low because about 50 us 
after PON goes low, the dc voltages are considered to be 
invalid. The reason the dc voltages can stay up as long as 
they do is because of the energy stored in the input 
capacitors, A6C12 and A6C13. 



5-3. Interconnections of The Power Supplies 

When several pow er supplies are connected together, the 
LPU,PSU, and MLO are all OR tied from power supply to power 
supply. Therefore, if any one of the signals goes low, it 
pulls the same signal low on all the power supplies (i.e., 
when LPU goes low on one power supply, it pulls LPCJ low on 
all the power supplies) . When any of these signals go low, 
they in turn cause the signals in the s upply that 
communicates with the CPU (PWU,PON, and MLOST) to go low. 

An example would be two supplies tied together and one 
supply lost ac line (mains) input power. If the supply that 
lost the ac line (mains) power was in an. extender (memory 
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Figure 5-1. Signals and Timing Diagram for Power Up and Power Down Sequences 
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or I/O) , it would pull PWU low on the other supply that 
communicates with the CPU via LPU. This action would cause 
a power fail routine to be initiated. 

For simplification figure 5-2 shows the connections between 
a CPU power supply, a memory extender power supply, and an 
I/O extender power supply. 
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Figure 5-2. Interconnection of Power Supplies 
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APPENDIX A 

Power Supply Troubleshooting 

This section contains the Power Supply Troubleshooting 
Flowchart and a Parts Location Diagram. The 
Troubleshooting Flowchart may be used in level by 
performing in sequence the procedure presented in figure 
A-l (sheets 1 and 2). The Parts Location Diagram is used 
in locating the test points and adjustment locations, when 
a malfunction is encountered, replace the first suspect 
assembly (s) and/or components as required and repeat that 
portion of the procedure where the malfunction occurred. 
(See the Installation and Service Manual for removal and 
replacement procedures) . If the malfunction persists, 
reinstall the original subassembly ( s) , and replace the 
next suspect subassembly, and repeat the procedure. After 
the malfunction is cleared, contact the nearest 
Hewlett-Packard Sales and Service Office for instructions 
regarding shipment of the defective subassembly or 
subassemblies. 
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HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE 
POWER SUPPLY! BEFORE CHANGING FROM 1 10 VAC 
TO 220 VAC CONFIGURATION, OR VICE VERSA. SET 
~ POWER AND BATTERY SWITCHES TO OFF AND 
DISCONNECT THE POWER CORD ! I FAILURE TO 
OBSERVE THIS PRECAUTION CAN RESULT IN 
SERIOUS INJURY. 



Figure A-1. Power Supply Troubleshooting Flowchart (Sheet 1 of 2) 
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HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE 
POWER SUPPLY! BEFORE CHANGING FROM 1 10 VAC 
TO 220 VAC CONFIGURATION. OR VICE VERSA, SET 
- POWER AND BATTERY SWITCHES TO OFF AND 
DISCONNECT THE POWER CORD I ! FAILURE TO 
OBSERVE THIS PRECAUTION CAN RESULT IN 
SERIOUS INJURY. 



Figure A-1. Power Supply Troubleshooting Flowchart (Sheet 2 of 2) 
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PARTS LOCATION BY ASSEMBLY FOR THE "B" VERSION PWR SUPPLY 



J[m] @ Eg] Assy 5061-1349 

+5VM Adjust\ +12VM Adjust 
(A3A4R1) (A3A4R2) 



EE ®R1 R2@ 

Assy 5061-1345 * * 

+5V CPU Adjust LPU Adjust 

(A3A5R1) (A3A5R2) 



Control Board A3A5 



Battery Backup Board A3A4 



[m] g §5061-1348 



Cutoff Voltage 

Adjust 

(A3A3R1) 



Battery Charge 

Voltage Adjust 

(A3A3R3) 



Max. Charge Current 

Adjust 

(A3A3R2) 



Assy 5061-1351 |R12| 

+12V Memory Adj. 
(A3A4R12) 



Battery Charge Board A3 A3 



Jumper Board A3A4 



3 A6J5 



A3A6Q2 



>0 

>6Q3 



A3A6Q3 



3A6J4 



H— A3A6F2 

I I Afi.13 



c 



3 



A6J2 

A3A6Q1 
A3A6TPI 



V 



(3 

A3A6F1 



A6J1 



Mother Board A3A6 



Aissy 5061-1344 



m 



0+5 



0-5 



©*, 



Test Point 
(A3A1TP11 



Inverter BD. A3A2 



Pre Regulator BD. A3A1 



Description 


New 
Part* 


Exchange 
Part* 


Preregulator BD, A3A1 


5061-1347 


5061-1377 ' 


Inverter BD, A3A2 


5061-1344 


5061-1375 


Jumper BD, A3A4 


5061-1351 


N/A 


Control BD, A3A5 


5061-1345 


5061-1376 


Mother BD, A3A6 


5061-1371 


5061-1380 , 


V////////////////A 


'//////A 


Y//////A 


Battery Charge BD, A3 A3 


5061-1348 


5061-1378 ' 


Battery Backup BD, A3A4 


5061-1349 


5061-1379 


y////////////////A 


V/////A 


Y/////A 


1 Amp Fuse, A3A6F1 


2110-0001 


N/A 


1 Amp Fuse, A3A6F2 


2110-0001 


N/A 


Prereg Xsistor, A3A6Qi 


1854-0718 


N/A 


-12V Regulator, A3A6Q2 


1853-0351 


N/A 


+12V Regulator, A3A6Q3 


1813-0093 


N/A 


OoOff/CircuitBreaker,CBi 


3105-0106 


N/A 


Extender Board 


5060-0049 


N/A 



Pwr 

Supply A3. 
5061-1356 (New) 



i 



Pwr 
Fail 

2991 B or 
12944B 



(Not Supplied) 

Included 
( ln Service 
'Kit, Part 

#02109-67002 



Dec. 20, 1977 



Figure A-2. Parts Location Diagram, 
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REAR VIEW 





ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 




BACK PANEL 


5000-8091 


2 




FILTER 


9135-0045 


3 




TRANSFORMER, BIAS 


9100-3949 


4 




CABLE ASSY AC PWR 


5061-1358 


5 




WIRE- 18GRN/YEL 


8150-2919 


6 




BATT. CABLE ASSY. 


5061-1357 


7 




CABLE ASSY. CONTROL 


5061-1360 


8 


4 


ACORN NUTS 


0510-0110 


9 


2 


LUG SOLDER 


0360-0268 


10 


5 


NUT HEX NO. 6 


2420-0003 


11 


6 


LOCKWASHER SPLIT NO. 6 


2150-0851 


12 


1 


INFO TAG 


5001-2632 


13 


1 


LABEL-WARNING 


7120-4626 


14 


1 


CAP 0.6 mF 


0160-4413 



2109B/21 13B Power Supply Rear Panel Assembly 
5061-1350 



2109B/2113B Power Supply Rear Panel Assembly Parts List 5061-1350 



ITEM 


REFERENCE 




PARENT 




COmF 


! 


NO 


DESIGNATOR 
■FIRST SIX' 


PART DESCRIPTION 


OPTION 


PART NUMBER 


OPTION 


! QUANTITY PER 


01 












03 






| i 


1 






CAPACITOR-FIXED 


J0160-4413 




u| 1 


01 


CI 




i 








LUG SOLDER #6LKG 




0360-0268 




4 2 






LUG CRP16-14RT6 




0362-0328 




UJ 4 | 


I 




NUT-CAP 




0510-0110 




I 




CONTACT FEMALE 




1251-3411 




M s 

1 




CONN POST 7POS F 




1251-4358 




1 
1 


i 


CA TIE 3.6L 




1400-0249 








LKWSHR 6 HEL 




2190-0851 ! 

i 


1 

UJ 6 

j 






NUT 6-32 .250AF 




2420-0003 




1 5 i 






LABEL-WARNING 




7120-4626 




! 1 






LABEL-AL COLOR 




7120-5480 




L 1 






WIRE 18 GRN-YEL 




8150-2919 




U 0.25 






TRANSFORMER 




9100-3949 




U) 1 






FILTER-LINE 




9135-0045 




U 1 






PANEL-REAR LCPS 




5000-8091 




1 

w 1 






INFO TAG 




5001-2632 




W 1 






ASSY-CABLE BATT 




5061-1357 




G 1 






ASSY-CABLE AC 




5061-1358 




G 1 






ASSY-CBL CONTROL 




5061-1360 




G 1 



ENGINEERING RESPONSIBILITY 



SEPIA |^1 






1 


2 


3 


4 




6 




8 


9 




11 


12 


14 


15 




16 


17 




19 




21 


22 


23 


25 


29 


30 


32 


33 


38 


43 




45 


46 


61 


63 



























SYM 



02109-90024 



REVISIONS 



APPROVED 



OATE 



TO SHEET 8 




ON/OFF 



Q>> (908 



<0 0> > (92?) 




TO BIAS TRANSFORMER T2 




^^^]^Q 



HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE 
POWER SUPPLY! BEFORE CHANGING FROM 1 10 VAC 
TO 220 VAC CONFIGURATION, OR VICE VERSA. SET 
~ POWER AND BATTERY SWITCHES TO OFF AND 
DISCONNECT THE POWER CORD ! ! FAILURE TO 
OBSERVE THIS PRECAUTION CAN RESULT IN 
SERIOUS INJURY. 



NOTES: 

1. FANSB3 AND B 4 ARE REQUIRED ONLY FOR 
THEHP2113B. 

2. ENCLOSED WIRE COLOR CODE ^3- CODE 
USED IS THE SAME AS THE RESISTOR COLOR 
CODE. FIRST NUMBER IDENTIFIES THE BASE 
COLOR, SECOND NUMBER IDENTIFIES THE 
WIDE STRIPE AND THE THIRD NUMBER 
IDENTIFIES THE NARROW STRIPE, e.g, (§4?) 
DENOTES WHITE BASE, YELLOW WIDE STRIPE, 
AND VIOLET NARROW STRIPE. 



220 Vac OPERATION. 



ITEM 



QTY. 



DO NOT SCALE THIS DRAWING 



UNLESS OTHERWISE SPECIFIED, 
DIMENSIONS ARE IN INCHES. 

TOLERANCES .XX ± .02 .XXX ± .005 
SEE CORP. STD. 608 



STOCK NO. 9280-0002 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT 
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FINISH 
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MAT L-DWG. NO. 
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MAT L-SPEC. 
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- 02109-90024 



SHEET OF 
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<r oc cc cc 



U1 



3 E 



DETAIL A 
Q9 



iSlEi3 



DETAIL A 
,Q3 



C3 

"N-CR1 
LI 




DETAIL A 



U4 







* C4 



R9 



D 



Q2 

cc 
o 



E3 



C11 



C5 



C8 



+ 




COMPONENT SIDE "\ -«- 



CIRCUIT SIDE A-^- 



-►15 
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DETAIL A 



ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 


1 


PC BOARD, ETCHED 


50809799 


2 


3 


TERMINAL, E1-E3 


0360-0294 


3 


4 


SCREW, 4-40X3/8 


2200-0143 


4 


12 


WASHER FLAT 4-40 


3050-0229 


5 


4 


WASHER, SPLIT LOCK 


2190-0108 


6 


4 


NUT, 4-40 


2260-0001 


7 


4 


HEATSINK 


1205-0219 


8 


1 


THERMAL COMP. 


6040-0239 



A1 Pre-regulator Assembly 
5061-1347 



Al Pre-regulator Assembly Parts List 5061-1347 (Sheet 1 of 3) 



BEFERENCE 

DESIGNATOR 

(FUST SIX: 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
(OPTION 



QUANTITY PER 



01 
03) 



00C2«12 



01C4 



01C3 



01C 



CAP 0.1UF 



CAP .01UF 



CAP 2.2UF 20% 



C-F 56UE 6VDC 



It5t6| 
OOlCTtlO 



Cap 120UF 10% 



00C8 



ooc 



11 

El-3 



00 



01R12 



00R2 



01R13#17 



CF 1500UF 16V 

CAP 1000UF 16V 

STUD SOLDER TERM 

ADHESIVE 

RES 2. 15* U.125 

RES 23. 7K 1%.125 

RES 316 U.125 

RES 3.16K 1%.125 



00R7 



RES 100 U.125 



0lR3*8tl* 



00R9 



00R5»6 



OlRlOtll 



RES 110 U.125 



RES 511 U.i?5 



RES 619 U.125 



RES 1.62K U.125 



0150-0121 

0160-2055 

0160-3901 

0180-0548 

0180-2145 

0180-2500 

0180-2732 

0360-0294 

0470-0409 
0698-0084 

0698-3158 

0698-3444 

0757-0279 

0757-0401 

0757-0402 

0757-0416 

0757-0418 



0757-0428 
PART NO CONT 



3 

2 

1 

1 

3 

0.01 
1 

1 



Al Pre-regulator Assembly Parts List 5061-1347 (Sheet 2 of 3) 



REFERENCE 

DESIGNATOR 

!FI«ST six; 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OPTION 



00R1 
00R4 

00U1 

00U4 

00U3 

0lQl«5t7| 

00Q6»8 

00Q2 

0003*9 

00CR1 

01CR2 

01CR3.4 

00CR5 

00CR6 

00CR7 

00U2 



PART NO CONT 

RES 5.6 5ft 2W 

HT DIS PL P*R 
IC SN74S 09 N 

IC RQLTR *5V 

XC LINEAR SV 

XSTR 2N4403 T092 

XSTR 2N4401 T092 

XSTR 2N2222AT018 

XSTR MJE4923 

DIODE IN20TI 

DIODE SIL 

STABISTOR STB523 

DIODE IN4936 

DIOOE IN5817 

DIODE-F* BRIDGE 

OPTO ISOLATOR 

LKWSHR 4 HEL 
SCR #4»40X.375L 
NuT 4-40 .250AF 



0757-0428 
0811-1675 



1205- 
1820« 

1826* 

1826- 

1853- 

1854- 

1854- 

1854- 

1901- 

1901- 

1901' 

1901« 

1901* 

1906* 

1990. 

2190* 
2200* 
2260. 



0219 
1448 

0144 

0294 

0271 

0467 

0477 

0683 

0029 

0040 

•0460 

1065 

4080 

0051 

0444 

0108 
0143 
•0001 



Al Pre-regulator Assembly Parts List 5061-1347 (Sheet 3 of 3) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

iBRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OP1 ION 



0011 



HSHR #4 SS 
COMPOUNO»TH£RMAL 
LABEL-AL COLOR 
COIL-FXO 68UH 

B0AR0*ETCHED 



3050*0229 
6040*0230 
7120*5460 
9100*1633 

5080*9799 



U 



U 



12 
0.01 
1 

1 





ENGINEERING RESPONSIBILITY Q 




SEPIA 


pn 
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5 


s 


7 


8 


9 


io 


ii 


12 


14 


15 




is 


17 


18 


19 


20 


21 
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33^ 


34 


38 




42 


43 
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C«-3 wa$ siuwi/pnos t ttit \*//*s /ftz- locA, 




DATE 



3-frT? 



:& ¥f7 



S -iS-J? U 



v^.P 



P/OJI . / fL_ 




IJSOOB 



J J_ _[_P 



1 30 I / . 



» <> ii 1> 1 



laasf--- 



■ -K5H 



iza 






U^ 



SEE WARNING 
REF COMMON 
PINS B,K 



V 




_'i__P/OJ| 



t?£4 c£3 



"lb 



-2.a2.2r 



C4. 

67 






K 



4^rOSi f 

s A _Le 2 






CR2 

-K- 



RS 

5\ I 

-NAA/W 



23.7K 



/CO c l-v ' 
-VWVN 1>| 

\90t- 



<?#29 



w 



A.LL RESISTORS I !\L C*-4r\Zf=, 
EXCEPT « 

At i CAPAC1 ITER'S IN MlCROFAPtAiOS 
+5H AN0-5H REFERENCED TO REF COMMON ^ 

HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE 
POWER SUPPLY! BEFORE CHANGING FROM 110 VAC 
TO 220 VAC CONFIGURATION, OR VICE VERSA, SET 
- POWER AND BATTERY SWITCHES TO OFF AND 
DISCONNECT THE POWER CORD ! ! FAILURE TO 
OBSERVE THIS PRECAUTION CAN RESULT IN 
SERIOUS INJURY. 



(8) (8) 



fir 



WARNING 



DO NOT CONNECT REF COMMON *W 
TO GROUND (GND \t~j) AS THERE IS 
APPROXIMATED Vl50\/0LTS DIFFERENCE.' 



CftUTlON 



ftNY MEASUREMENTS USING REF COMMON Sz7 
MUST BE MADE USING TEST INSTRUMENTS V 
WITH A FLOATING INPUT. 











ITEM 


QTY. 



MATERIAL-DESCRIPTION 



matVpartno. 



DO NOT SCALE THIS DRAWING 

UNLESS OTHERWISE SPECIFIED. 

DIMENSIONS ARE IN INCHES. 

TOLERANCES .XX ± .02 .XXX ± .005 



3" DIXON 



ENGINEER A •LJ^Z^J^I 



v — i — 



SUPERSEDES DWG. 



S-S-~7i£> 

DATE 



tOh^hiQ 



S--Z3-T? 



pre:, re&ulatqr bd. 
power supply a3ai 



NEXT ASSEMBLY 
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MAT L-DWG. NO. 



Sheet 2 of 9 



MATL-SPEC. 



HEWLETT M PACKARD 



PART NUMBER 



Z-So<o/-I347-5/ 





SECTION A-A 



r^f^L 



LLU INI 




SECTION B-B 



ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 


1 


P.C. BOARD, ETCHED 


5080-9796 


2 


8 


SCREW 6-32 X 3/8 WITH LK 


2360-0119 


3 


1 


COMPOUND-THERMAL 


6040-0239 


4 


1 


LOCK WASHER #4 


2190-0003 


5 


1 


FLAT WASHER #4 


3050-0222 


6 


1 


NUT 4-40 


2260-0001 


7 


4 


HEAT SINK TO-3 


1205-0312 


8 


8 


STANDOFF 


0380-0745 


9 


8 


TERMINAL E1-E8 


0360-0294 


10 


1 


XFORMER 


9100-2951 


11 


4 


XSTR (TO-3) 


1854-0772 



WIRE LIST 


RED 


(LONG) 


E7 


RED 


(SHORT) 


E8 


GREEN 


(LONG) 


E1 


GREEN 


(SHORT) 


E2 


WHITE 


(LONG) 


E6 


WHITE 


(SHORT) 


E5 


BLACK 


(LONG) 


E3 


BLACK 


(SHORT) 


E4 



A2 Inverter Assembly 
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A2 Inverter Assembly Parts List 5061-1344 



REFERENCE 
DESIGNATOR 

i FIRST SIX; 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP : L 
OPTIONlO quantity per 



01 

o: 



ooc 



00E 



00E9 



01R1 



CAP 680PF 10% 



1*2 

1-8 
•16 
• 4#6 
t3#5 



01R2 



0101*4 



•0CR1-4 



STUD SOLDER TERM 



SPCR TAP #6X.187 



RES 47 5% .25 
• 7 

RES 1 10% .40* 

•e 



00T1 



HEAT SINK 
XSTR T03 

DIOOE IN4936 

LKWSHR 4 HEL 
NUT 4*40 .250AF 
SCR #6-32X.437L 
WSHR #4 SS 
COMPOUND-THERMAL 
LABEL-AL COLOR 
XFORMER 

BOARD-ETCHED 



0160 

0360 

0380 

0683 

0811 

1205. 
1854. 



•3573 

•0294 

• 0745 

•4705 

-3438 

0312 
0772 



1901-1065 



2i90< 
2260. 
2360« 
3050* 
6040. 
7120- 
9100- 



•0003 
•0001 
•0119 
•0222 
•0239 
•5480 
2951 



U| ? 

U 8 

U 8 

U 

U 

U 
U 

U 



5080*9796 



i 
l 

B 
1 
0,01 

1 

1 

1 



(8)- 
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MATERIAL-DESCRIPTION 



MAT'L-PART NO. 



DO NOT SCALE THIS DRAWING 

UNLESS OTHERWISE SPECIFIED. 

DIMENSIONS ARE IN INCHES. 

TOLERANCES .XX ± .02 .XXX ± .OOS 



DRAWN BY 



1. OIXOW 



ENGINEER yVt JuLcJLl 



I SUPERSEDES DWG. 



/^f/4 



5^?/-/? 



INVERTER BD. 

POUJEft SUPPLY 
titlf R3A2. 



NEXT ASSEMBLY 



50fe>-l3jTfe 



mat'l-dwg. no. mat'l-spec. 



Sheet 3 of 9 



■^ 



HEWLETT Ml PACKARD 



PART NUMBER 



506/-/Jf T 



§-SOG>/ -/3£}4 -S/ 



STOCK NO. •2*0-0003 PRINTED ON DIEPO I 



) CLEARPRINT faoeout 



/or J 








COMPONENT SIDE 1 



CIRCUIT SIDE A -<- 



ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 


1 


P.C. BOARD, ETCHED 


5080-9800 


2 


3 


TERMINAL, E1-3 


0360-0294 


3 


2 


=4-40 X 3/8 SCREW 


2200-0143 


4 


2 


=4-40 WASHER, FLAT 


3050-0229 


5 


1 


=4-40 NUT 


2260-0001 


6 


1 


=4-40 WASHER, LOCK 


2190-0003 


7 
8 
9 


1 


HEAT SINK 


1205-0219 


1 


HEAT SINK 


1205-0289 


10 


4 


SPACER 


0380-0305 


11 


2 


SCREW 


2360-0199 


12 


4 


WASHER, LOCK 


2190-0851 


13 


1 


THERMAL COMPOUND 


6040-0239 


14 


1 


NUT 


2740-0002 


15 


1 


WASHER, LOCK 


2190-0034 


16 


2 


WASHER, FLAT 


3050-0236 


17 


1 


WIRE 18GA. YEL 


8150-0577 


18 


2 


SCREW 


2360-0195 


19 


1 


JUMPER W1 


81 59-0005 


20 


8 


STUD SOLD. TERM. E4-E11 


0360-0474 


21 


1 


EYELET 


0361-1076 



A3 Battery Charger (PFRS) Assembly 
5061-1348 



A3 Battery Charger (PFRS) Assembly Parts List 5061-1348 (Sheet 1 of 4) 



REFERENCE 
DESIGNATOR 

FIRST SIX I 



CART DESCRIPTION 



PARENT 
OPTION 



COMP 
OPTION 



QUANTITY PER 



01 
03 



01C10 

oolci 



cap o.iuf 



cap .oiuf 



capacitor .oimf 



01C8»9 

01C4 

00C2 

01C3tSf6| 

00C7 

00EIO 

01E4-U 



CAP 100UF 20% 
CAP 6.8UF 10% 
CAP 1UF 10% 
CAP 330UF 10% 
STUD SOLDER TERM 
STUD SOLDER TERM 



00R6 

00R24 

00R25 

0OR1O 

00R27 

0OR1S 

00R7»16 



eyelet 

SPCR TAP #6X,12S 
MPS 470K 5% .25 

RES 2.15K U.125 

RES 2*61K 1%#125 
RES 3.S3K 1%,125 
RES 23.7K U.125 
RES 26. IK U.125 

RES 46. 4K 1%.125 



0150- 

0160- 

0160- 

0180< 

0180" 

0180" 

0180* 

0360- 

0360- 

036l< 
0360« 
0683* 



0121 

2055 

3451 

0098 

0116 

0291 

1714 

0294 

0474 

1076 
•0305 
•4745 



0698*0084 
0085 
3153 
3158 
10698*3159 
10696-3162 



Q696* 



0696* 



0696* 



U 1 
U 1 

u 

u 

u 

u 

u 

u 

u 

u 
u 
u 

I) 

u 

u 

u 

u 

u 



A3 Battery Charger (PFRS) Assembly Parts List 5061-1348 (Sheet 2 of 4) 



ITEM 
NO. 



REFERENCE 
DESIGNATOR 

(FIRST six: 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



00R20 



00R29 



00R5 



01R8 



00R28 



OORli 



RES 340 J* .50 



RES 287 15.125 



RES 261K 15.125 



RES 287K 15.125 



RES 1.21K 15.125 



RES 3. UK 15.125 



2 
15 
♦ 23 

14 
|01|R13*22] 



oor; 



0OR4< 



oor: 



RES IK 15.125 



RES 1.33K 15.125 



RES 100 15.125 



RES 511 15.125 0757- 



00R9 



01R17 



01R30 



04R21 



0OQ6 



00U2 



OOlil 



RES 750 15.125 

RES 10K 15.125 

RES UK 15.125 

RES *27 5* 2« 

NT DIS PL PWR 
HT DIS TOO 
IC 7806C 

I.C. MC 3302 

ZC UA 741C 



0698-3403 
0698-3443 
0698-3455 
0698-3496 
0757-0274 
0757-0279 
0757-0280 
0757-0317 
0757-0401 
0416 



0757-0420 
0757-0442 
0757 
0811 



0443 
1659 



1205. 
1205- 
1826' 

1026* 

1620« 



0219 
0289 
0146 

0174 

0271 



U 



u 



U 1 



u 



M l 



u 



u 



u 



u 



u 



u 



u 



u 



i) 



u 



u 



u 



A3 Battery Charger (PFRS) Assembly Parts List 5061-1348 (Sheet 3 of 4) 



ITEM 
NO 



MFEKNCE 

DESIGNATOt 

{FUST SIX) 



PAtT DESCRIPTION 



PAKNT 
OPTION 



COMP 
OPTION 



QUANTITY PH 



XSTR 2N4403 T092! 
OliOJtStll 

XSTR 2*4390 T03 



0001 



00 08 



XSTR 2N3760 T006 



0102 



tTtl 
til 



XSTR 2N4401 T092 


DXOOE SlL 



01CR0 



00CR4 



01CRS-T 



00CR3 



OOCRZ 



00CR9 



00R2 



OORJ 



01R1 



DIOOC 

DIODE 

OIODC 

D10-2NR 1N027 

DIODE 2.37V 55 

RES 5K0MM 10% 

RES VAR 500 OHM 

RES 50KOHM 101 

LKWSHR 4 MEL 
LKttSHR 10 K€t 
LKWSHR 6 HfcL 

SCR #4*40X.375L 
NUT 4-40 .250AF 
SCR «6*32X.312L 
SCR 0O-32X»437L 
NUT 10-32 .375AF 



1 053*0271 
1053*0421 
1054*0259 

1054*0407 

1901*0040 

1901-1002 

1901-1006 

1902*0004 

1902*0000 

1902*3002 

2100*3207 

2100*3351 

2100-3354 

2190-0003 
2190-0034 
2190-0051 
2200-0143 
2260-0001 
2300-0195 
2300-0199 
2740-0002 



U 



u 



u 



u 



u 



u 



u 



u 



u 



u 



J 



u 



u 



A3 Battery Charger (PFRS) Assembly Parts List 5061-1348 (Sheet 4 of 4) 



REFERENCE 

DESIGNATOR 

(FI*ST SIX! 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



WSHR #4 SS 
WSHR #10 8RS 
COMPOUNO-THCRMAl. 
LABEL-AL COtOH 
«I*E !• VCt 
BOARD-CTCHEO 



3©50-t229 
3950-0236 
§•♦•-•239 

7120-MSO 
8150-0S77 
50ftt*9«90 



U 



Li 



U 



U 



t 

0.05 
1 

0.15 
1 



ENGINEERING RESPONSIBILITY Q| 



SEPIA P?1 



o 


1 


2 


3 


4 
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REVISIONS 



AS ISSUE0 

poo- Z2-- 4HB- cj&cvit £#<$. Darecooc 

PC0--11-4ZS0- A9T>. C6 y C.$,C.IO, <?//.Wi tft) 

Zio. Dec e t£d cf.i^e/i. D/t re coos is wz 



^TTb 



o»J £W* 



4£_ 






■li.ik-71 



4 

4 



R,I4 



_ P/0 J3 



BATT (8,9) 

, A 

H,7 




BATT-T CMAX.R.G.E 
ZN4^96 ^^/ 



■f-VWVVA-t 



CR5 



R22 

511 >lDO 



ZN440"3 
QB/I 



wvy-t 

5// 

Cfc! 
I. 






V 



-^— P/0J3 



Y 

(8") TEMP I 



>M_l_ F5.E:S>l5,-rC>F>.<3 ir-4 OH1VIS. E^CfPT WHERb. MOTt-Q 

TT\ SET FOR. +-S".CittV CHARCER R.E.F 
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R/8 



CR4 
■tf" 
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t^6L5 



1 1 — VWW"-»— J2N44Q3 



■ZN446) 
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av 



P/0J3 



+ 18(8,7) 
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C87)+I4»V 



& — !>5,E >_ + 8v(8,7) 




R*9 



V 



v 



— P/0J3 



*2 



J 

Ml_0 (8) 



B 



Y 



t>F 



(8)45M 



MLOST (8) 











ITEM 


OTY. 



MATERIAL-DESCRIPTION 



MATL-PARTNO. 



DO NOT SCALE THIS DRAWING 

UNLESS OTHERWISE SPECIFIED. 

DIMENSIONS ARE IN INCHES. 

TOLERANCES .XX ± .02 .XXX ± .OOS 



DRAWN BYC3 . j7 t XO N 



X&Ju 



SUPERSEDES DWG- 



S-\3-7G> 



(fafa 



<r-*3-r? 



BATTERY CHARGER 
BOARD CPFRS) 

TITLE fl3Aa 



NEXT ASSEMBI4Y 



MAT L-DWG. NO. MAT L-SPEC. 



Sheet 6 of 9 



fit 



HEWLETT M PACKARD 



PART NUMBER 



£££>/- /3 4 <S 



§-S0&l -I3^e>-Sf 



STOCK NO. »2»0-O003 



> CLEARPHINT FADEOUT 



SHEET I OF 




mi mm 



COMPONENT SIDE 1 - 
CIRCUIT SIDE A- 



ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 


1 


BOARD. ETCHED 


5081-2301 


2 


2 


TERMINAL E1,2 


0360-0124 


3 


4 


SPACER 


0380-0305 


4 


2 


HEATSINK 


1205-0289 


5 


4 


SCREW 6-32 X .438 


2360-0119 


6 


4 


SCREW 4-40 X. 312 


2200-0105 


7 




SCREW 


2200-0143 


8 




NUT 


2260-0009 


9 




WASHER-FLAT 


3050-0229 


10 




WASHER-FIBER 


3050-0080 


11 




THERMAL-COMP 


6040-0239 


12 


4 


SPACER 


0380-0886 


13 




EYELET 


0361-1076 


14 




WIRE 


8150-3426 


15 




TERMINAL E3 


0360-0474 



A4 Battery Backup Assembly 
5061-1349 



A4 Battery Backup Assembly Parts List 5061-1349 (Sheet 1 of 4) 



REFERENCE 
DESIGNATOR 

■'FIRST SIXi 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OPTION 



QUANTITY - PES 



tl 

03 



00JC7 

01C4t9*l 

00C3 

OiCIO 

00C4 

00C2 

09CW6 

OOCS 

oocw 

00E1»2 



1E3 



OORftf 

00R16 
•ORt 



00 



RIO 



CAP .0022UF 101 

cap .iuf 20i sovri 
i 

cap ioopf ** 

CAP 1500PF 9% 

cap sooopf loi 

CAP •09UF«20«80«| 

CAP 100UF 20* 

CAP IUF 10« 

CAP 39UF 10* 

STUD SOLDI* TERM 

STUD SOLDER TERM 

EYELET 

SPCR TAP 86X.12S 

■ TlllUlfr v 

RES 2*7 5% .25 

RES 2«1SR U.125 

RES 2.61* 1«,I29 

RES 3.83* 1«*12S 

RES 4.64K 1««125 



0160-0154 

0160*0576 

0160*2204 

0160*2222 

0160*3458 

0160*3460 

0160*0096 

0160*0291 

0160*0393 

0960*0124 

0360-0474 

0361*1076 
0380*0305 
0360*0686 
0663*6275 

0696*0084 

0696*0065 

0698-3153 



0696*3155 
PART NO CONT 



II 1 



U 



U 1 



u 



u 



A4 Battery Backup Assembly Parts List 5061-1349 (Sheet 2 of 4) 



REFERENCE 

DESIGNATOR 

(FIRST SiX. 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OPTION 



QUANTITY PER 



00R 



00R 



19 
12 



00R7 



60R28 



00R6 



00R6*36 
01 3 



00R26 



PART NO COWT 



R€S 14. TK 1«,125 



RES 19. 6K 1«,1?5 



RES 22 5% 2W 



RES 120 5% 2W 



RES IK I*. 125 



RES 42*2 15.125 



RES 100 15.125 



1R 



1R22 



14 t 24 
#32 



RES 511 15.125 



00R33 




031 



1R8 



tl7» 
30*31 



00R29 



00R13 



0OR35 



00R15.ll 



0OR5 



00R20 



RES 5.11K 15.125 



RES 10K 15.125, 
18.21.23. 27 



RES 20K 15.125 



RES 51. IK 15.125 



RES 100K 15.125 



RES 1.47K 15.125 



RES .05 10% 3W 



RES .1 3% 5W 



HIT DIS TO-3 



0698-3155 



0698-3156 



0698-3157 



0696-3609 



0698-3622 



0757-0280 



0757*0316 



0757-0601 



0757-0616 



0757-0638 



0757-064? 



0757-0469 



0757-0458 



0757-0465 



0757-1094 



08U-18?6 



0811-2490 



1205-0289 



U 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



\J 



A4 Battery Backup Assembly Parts List 5061-1349 (Sheet 3 of 4) 



KFfWNCE 
OfSIGNATOR 

(fust six; 



PAKT DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OPTION 



QUANTITY PER 



0(kJ2 



00U1 



0OUJ 



0007 



•004 



0003 



• 

• 5 



OOQI 



0008 



00CR12 



IC V RE6 



IC MC1450 PI 



X.C, MC 3302 



XsTR 2N3740 TO06 



XSTR 2N4403 T092 



XSTR 2N4390 T03 



XSTR 2N3766 T066 



XSTR 2N4401 T092 



SCR 2N5Q62 



THYRISTOR SCR 



OOCRll 

01CR1.3 

0l|C*U3 



RECTIFIER SIL 
#7 



0OCRS 



0OCRI0 



OOCR0 



00CR9 



O0CR6 



00CR2 



DIODE SIL 
DIODE IN4936 
DIODE 
RECTIFIER 
DIODE 6.19V 
DIODE 3.03V 
DIODE 4.64V 
RES VAR 500 OHM 



1026*0049 
1026*0139 
1626-0174 
1053*0052 
1053*0271 
1053*0421 
1054*0299 
1654*0467 
1604*0232 
1004-0233 
1901-0031 
1901-0040 
1901*1065 
1901*1006 
1901*1067 
1902-0049 
1902-3059 
1902-300? 



2100-3351 

Hart no cont 



u 1 



lu 



U 1 



U 1 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



A4 Battery Backup Assembly Parts List 5061-1349 (Sheet 4 of 4) 



SEFEMNCE 

DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



00R2 



00R1 



00TI 



00L1 



PART NO CONT 

RES VAR IK 10% 

SCR ♦•♦OX. 312 
SCR #♦•♦01.3751. 
NUT ♦•♦O W/LK 
SCR #6-32X.07L 
WSHR #5 
WSHR #♦ SS 
COMPOUNO«THCRMAL 
LABEL-Al COLOR 
WIRE 30AU6 WHT 
XFORM£R*PULSE 

COIL CMK 330 OUH 

B0ARD*ETCHE0 



2100-3351 



2100-3352 



2200. 
2200. 
2260. 
2360. 
3050. 
3050* 
6040< 
T120« 
8150. 
9100- 



0105 
>0U3 
0009 
►0119 
•0080 
•0229 
•0239 
5^80 
3^26 
•0669 



9100*1665 
15081*2301 



1 

♦ 

1 

1 

4 

1 

1 

0.05 

1 

0.10 

1 

1 




C -S06\ -\349 -SI 



SHEET OF 



ASSY 5061-1351 

A-1750 

5081-2302 




I* 




VIEW "A" 



Md 



REF. 



J1 



III Mil 



COMPONENT SIDE 1 * 
CIRCUIT SIDE A- 



ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 


1 


P.C. BOARD- ETCHED 


5081-2302 


2 


2 


SPACER 6-32 X. 125 


0380-0342 


3 


1 


HEAT SINK TO-3 


1205-0289 


4 


1 


THERMAL COMPOUND 


6040-0239 


5 


1 


TRANSISTOR Q1 


1853-0421 


6 




NOT USED 




7 


2 


SCREW 6-32 X .375 


2360-0359 



A4 Jumper Board Assembly 
5061-1351 



A4 Jumper Board Assembly Parts List 5061-1351 (Sheet 1 of 2) 



REFERENCE 

DESIGNATOR 

i FIRST SIX! 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OPTION 



QUANTITY PES 



i 

i 

0(JC2 

O0CS 



0^R1,2,! 

0(R9 

0(R7 

0(R11 

0(R6 

0<R3,8 

0(R4 

0(R10 

i 

0(U2 

0(ui 

0(02 
0(01 
0(03 



CAP 100PF 5X 
CAP 330UF 10X 



EYELET 

SPCR TAP *6X.12! 

RES 2.15K IX. 12! 

RES 3.83K IX. 12! 

RES 207 IX, 12! 

RES 61.9 IX. 12* 

RES 1.33K IX. 12! 

RES S.UK IX. 12! 

i 

RES 10K IX. 125 

i 
RES .27 5X 2»| 

HT OIS TO-3 
IC V REG 

I,C. MC 3302 

XSTR 2N4403 T09| 

XSTR 2N4398 T03 

XSTR 2N4401 T09i 

! 

DIODE SIL ! 



! I 



0160-2204 
0180-1714 

0361-1076 
0380-0342 
0698-0084 

0698-3153 

0698-3443 

0757-0276 

0757-0317 

0757-0438 

0757-0442 

0811-1659 

1205-0289 
1626-0049 

1626-0174 

1853»0271 

1653-0421 

1854-0467 



1901-0040 

PART NO C0NT 



!¥ 



I ! 



W 



u 



I 
i 
ill 

I i 

1 

L 



A4 Jumper Board Assembly Parts List 5061-1351 (Sheet 2 of 2) 



WFBKNCE 

OCSK3NATC* 

(HKST SIX; 



01CR2*6» 

0CCR3 

0CCR4,5 

OCCRI 

O0R12 

OCFJ 



PART DESCRIPTION 



PART NO CONT 

r 

DIODE SILICONE 

DIODE 

DIODE 2.37V 5X 

RES VAR IK 10X 

FUSE 6A NB 



PAKNT 
OPTION 



FUSE CLIP .250D 
SCR 6-32X.375 

COMPOUND-THERMAL 
LABEL-AL COLOR 
MIRE 30A»G WHT 
BOARD-ETCHED 



PART NUMBER 



1901*0040 

1901*0443 

1901*1006 

1902*3002 

2100-3352 

2110-0056 

2110*0269 
2360-0359 
6040*0239 
7120-5460 
8150-3426 

5081-2302 



COMP 
OPTION O 



QUANTITY Pf R 



1 

2 

1 
1 

1 

2 
2 

0.01 
1 

0.25 
1 



(8) MOST 

(8H5CP0 
CBMUCPU 



(d)MLO 





ENGINEERING RESPONSIBILITY [3 




SEPIA 


C^l 
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34 


38 




42 


43 
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90 
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93 
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A*JJ~/C pxcr c 




DATE 
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> K >-PWUffi) 
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NOTES : 














ITEM 


QTY. 



MATERIAL-DESCRIPTION 



mat"l-partno. 



DO NOT SCALE THIS DRAWING 

UNLESS OTHERWISE SPECIFIED. 

DIMENSIONS ARE IN INCHES. 

TOLERANCES .XX ± .02 .XXX * .OOS 



DRAWN BY vJ-D\*£>M 



ENGINEEI 



JtfdLLV* 1 ** 




RELEASE 



SUPERSEDES DWG. 



DATE 



^23-77 



3"UMP£1R B»&ARD 
POWER SUPPLY 

TITLE A3A4 



NEXT ASSEMBLY 



srraic 



MAT L-DWG. NO. 



Sheet 4 of 9 



mat'l-spec. 



HEWLETT ' JfflJ PACKARD 



PART NUMBER £0Cef"~f 3 £Tf 



B-504/-/35/ -J7 



STOCK NO. • 2*00002 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT 



SHEET 



f OF / 



C13 



I 



U2 
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R46 
R47 



® ® 

R48 
C14 
R49 

C15 
(on) (oTo) 



R26 
R27 
R28 
R29 

@® 
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C4 + 

R30 
C5 

C6 
CR4-M- 

C7 + 



CI 
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D o C2 
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A5 Control Board Assembly 
5061-1345 



A5 Control Board Assembly Parts List 5061-1345 (Sheet 1 of 4) 



REFERENCE 
DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



01 
03 



OiCitStl 

0lCl4*15| 

01C6 

0!C17«21 

00C2 

01C7 

01C9.U 

ooct 

00C3 

00C12 

00C4 

00E1-6 

0U7-9 



cap o.iuf 

0tl3 



CAP .47UF-20*80% 
CAP .047UF 20% 
CAP .01UF 
CAP 2000PF S% 
CAP 4.7UF aswvod 
CAP 2.2UF 10% 

u 

cap «60UF io« 

C-F 56UF 6VDC 
CAP 6.8UF 20% 

cap 120UF 10% 

STUD SOLDER TERM 
STUD SOLDER TERM 



00R60 
00R40 



EYELET 

RES 220 5% .25 

RES 47 S% .25 



RES 2.15K 1S.12S 
|01M*7f9»30t37ff54 

RES 2»«1K U.125 



0150.0121 

0140-0174 

0160*0575 

0160-2055 

0160-2225 

0180-0100 

0180-0197 

0180-0373 

0180-0548 

0180-1701 

0180-2145 

0360-0294 

0360*0474 

0361-1076 
0683-2215 

0683-4705 

0698-0084 



0696-0085 
PART NO CONT 



U 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



U 1 



U 1 



U 1 



U 8 



A5 Control Board Assembly Parts List 5061-1345 (Sheet 2 of 4) 



ITEM 
NO 



REFERENCE 
DESIGNATOR 

(FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



01R23.59 

! 
01^20 

00R8 

01R15t: 

01R24 

0lR12*35 

01R21.S8 

00R56 

01R48»49 

01R44.46 

01R45t47 

00R57 

0lRl7tl9| 

00R32 



PART NO CONT 



RES 2.37K U.125 



RES 2.87k U.125 



RES 3.83K U.125 



RES 4.22K U.125 



RES 4.64K U.125 



RES 14. 7K U.125 



RES 26.1K 1%.125 



RES 14.7 1% .SW 



RES 383 U.125 



RES 46.4 U.125 



RES 1.21K U.125 



RES 1.78K U.125 



RES 3. 16* U.125 



RES IK U.125 

0lblOfU*22*25t26» 
031 28*33t50»61*62 



90R42 
00R27 
00.R29 



RES 1.33K U.125 



RES 75 U.125 



RES 100 15.125 



0698* 
0698« 
0698* 
0698* 
0698- 
0698« 
0698* 
0696« 
0698« 
0698* 
0698< 
0757* 
0757. 
0757* 
0757* 

0757« 
0757« 
0757« 



0085 
3150 
3151 
3153 
3154 
3155 
3156 
3159 
3388 
3446 
4037 
•0274 
•0278 
•0279 
•0280 

•0317 
•0398 
•401 



U 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 



u 
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10 

1 
1 
1 



A5 Control Board Assembly Parts List 5061-1345 (Sheet 3 of 4) 



REFERENCE 

DESIGNATOR 
(FIRST SIXI 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



RES 511 15.1251 
0l|R34»51*53 

RES 562 15.125 



00R43 



RES 5.11K 15.125 



01R14tl8t55 



00R3 



00R39 



RES 7.5K 15.125 



RES 10K 15.125 



RES UK 15.125 



00R 



16 
3»3I 



RES 1.47K 15.125 



01R1 



00U2 



00U3 



•0U1?4 



!C SN74S112N 



IC V RCO 



IC QUAD COMPTR 



XSTR 2N4403 T092 
0l|Qlt2tl5tl8tl9 

XSTR 2N4401 T092 
• 1|03*5.7-14,17 

DIODE SIL 
|01|C*3*5t7,13 



OlCASiSS 
00CR6 
0OCR1 
• 0CR2 
00*1*2 



DIODE SILICONE 
DIODE SILICON 
DIODE ZNR 5.UV 
DIODE 2.61V 
RES VAR IK 
LABEL-AL COLOR 



0757* 
0757. 
0757. 
0757* 
0757. 
0757. 
0757. 
1820. 
1526. 
1826. 
1853. 
1654. 
1901. 
1901* 
190L 
1902* 
1902. 
2100* 
7120- 



0416 
0417 
0438 
0440 
0442 
0443 
1094 
0629 
0049 
0138 
0271 
0467 
0040 
0463 
0539 
0041 
0126 
1986 
5480 



U 



U 



u 



u 



u 



u 



U 1 



U 1 



u 



1 

Ul 2 

u 

U 12 

U 

1 
1 

1 
M 1 



A5 Control Board Assembly Parts List 5061-1345 (Sheet 4 of 4) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 
(FUST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



COMP. 
OPTION 



QUANTITY PER 



BOA*0*ETCHCD 



5080*9797 




Z-S0G\-\^U5-5\ 



SHEET 4 OF 



/ ° F / 



DETAIL "E" 




DETAIL C-C 



T0E1 







®^ 




16)2 PLCS. 



^ ' -kM^ -@^ LCS 



(DETAIL "D") 




1 A 




SEE 
DETAIL "H" 



DETAIL "F" 



~L_ 



R12 



E6 



• * + £ + * R13 _. 





1-1 




l 




) 









A1 



DETAIL "G" I 5 



TO E17 W-VIC 
TO E19 VIOLET" 



<s>*I^? 




DETAIL H 
DC OUTPUT CABLE WIRING 



& 



DETAI 

nj\**=i NOTE 2 
6*) ►*=□ 



■■■■ ~*® 

LA ^ 



3 PLCS. 



DETAIL F 




NOTES: 

1. F2 NOT SUPPLIED (REFER TO INSTALLATION MANUAL. 

2. SEE 5061-1371 ASSEMBLY FOR ADDITIONAL DETAIL. 



E8 



E10 







(D ETAIL " B") 
CR15 




ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


35 


1 


NUT HEX #10 


2740-0002 


36 


3 


LUG FASTON 


0360-1685 


37 


3 


RIVET 


0361-1032 


38 


2 


SPACER 


0380-0383 


39 


5 


TERMINAL 


0360-0390 


40 


1 


TERMINAL 


0360-1167 


41 


18 


EYELETS 


0361-0252 


42 


4 


FUSE CLIP 


2110-0269 


43 


12 


TERMINAL 


0360-1529 


44 


3 1 / 2 " 


WIRE BLUE 18GA 


8150-2893 


45 


2500 


WIRE YEL18GA 


8150-0577 


46 


2" 


WIREGRN22GA 


8150-1545 


47 


2 


CONNECTOR, PIN TYPE 


1251-2913 


48 


2 


LUG-FASTON 


0362-0480 


49 


0.75' 


WIRE 30 GA 


8150-3426 


50 


0.33' 


WIRE 22 GA 


8151-0013 


51 


0.33' 


SLEEVING 


0890-0212 


52 


.01 OZ 


THERMAL COMPOUND 


6040-0239 


53 


1 


HEAT SINK 


5001-2617 


54 


1 


SPACER 


3050-0234 


55 


1 


LKWSHR#10INT 


2190-0011 


56 


6 


SCREW 6-32 X. 375 


2360-0197 


57 


6 


SPLIT LOCK #6 


2190-0851 


58 


6 


NUT #6 


2420-0003 


59 


.95' 


WIRE 22 GA. BLUE 


8150-1546 


60 


1 


GND STRAP 


5001-2622 


61 


1 


+5V STRAP 


5001-2621 


62 


1 


ASSY-WIRING 


5061-1362 


63 


3 


TERMINAL E17, 19,20 


0360-1869 


64 


1 


HEAT SINK 


1205-0219 


65 


1 


TRANSISTOR 


1854-0768 


66 


1 


DIODE CR 25 


1901-0463 


67 


6" 


WIRE-WHT/VIOL 


81 50-2650 


68 


4" 


WIRE-BLK 


8150-2890 



DETAIL B 



ITEM 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 



QTY. 



1 
4 
2 
3 
3 
3 

10 
1 

12 
2 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
2 
2 
1 
2 
2 

10 

11 

11 
2 
4 
4 
5 



MATERIAL-DESCRIPTION 



BOARD P.C. 

PAD-FOAM 

DIODE 

WASHER FIBRE 

LOCK WASHER SPLIT 

NUT HEX 

SCREW 4-40 

SCREW 6-32X2.500 

LOCK WASHER SPLIT 4 

SCREW 4-40 X. 250 

EXTRUDED WASHER 

WASHER, FLAT 

NUT, HEX 

HEAT SINK 

TRANSISTOR 

SCREW 

WSHR 

SCR EW 6-32 X. 625 LG 

WASHER FLAT 

WASHER LOCK SPLIT 

NUT HEX 6-32 

HEAT SINK 

NUT HEX 

EYELET 

BRIDGE DIODE 

SPACER NYLON 

SCREW 4-40 X. 750 

CARDHOLDERS 

SCREW 4-40 X. 250 

LOCK WASHER SPLIT #4 

WASHER-LOCK 

SCREW 10-32 X. 375 

LOCK WASHER SPLIT # 10 

WASHER FLAT* 10 



MAT'L-PART NO. 



5080-9798 
4208-0171 
1901-0727 
3050-0665 
2190-0032 
2950-0036 
2200-0143 
2360-0221 
2190-0003 
2200-0139 
3050-0006 
3050-0100 
2420-0001 
1205-0312 
1854-0718 
2360-0117 
3050-0239 
2360-0203 
3050-0228 
2190-0851 
2420-0003 
5001-2808 
2260-0001 
0361-1076 
1906-0080 
0380-0996 
2200-0151 
5040-0170 
2200-0139 
2190-0003 
2190-0078 
2680-0099 
2190-0034 
3050-0236 



A6 Mother Board Assembly 
5061-1371-1 




2 PLCS. 



i i i i i - i r i 



<5©© 



CR12 



CR12 CR11 



ITEM 


QTY. 


MATERIAL-DESCRIPTION 


MAT'L-PART NO. 


1 


1 


HEAT SINK 


5001-2616 


2 


2 


SOCKET XSISTOR 


1200-0452 


3 


2 


SCREW 4-40 X. 500 FH 


2200-0169 


4 


3 


STANDOFF 


0360-0279 


5 


5 


SC REW 4-40 X. 250 


2200-0103 


6 


2 


LOCKWASHERSPLIT4 


2190-0108 


7 


1 


LUG SOLDER 


0360-0272 


8 


1 


TRANSISTOR 


1853-0351 


9 


2 


NUT HEX NO. 4 


2260-0002 


10 


1 


THERMO SWITCH 


3103-0051 


11 


4 


SCREW 6-32 X. 500 


2360-0123 


12 


2 


WASHER-FLAT 


3050-0229 


13 


2 


RESISTOR 100V2W 


0757-0198 


14 


2 


CAP .01 


0160-2055 


15 


1 


RESISTOR 150 1/4 W 


0683-1515 


16 


1 


DIODE ZENER 13.3V 


1902-3193 


17 


3.25" 


WIRE RED18GA 


8150-2891 


18 


3.25" 


WIRE VI0 18GA 


8150-2894 


19 


3.00" 


WIRE BLK18GA 


8150-2890 


20 


3.25" 


WIREW-R 18 


8150-2649 


21 


2 


INSULATOR 


1200-0043 


22 


.01TB 


THERMAL COMPOUND 


6040-0239 


23 


1 


VOLTAGE REGULATOR 


1813-0093 


24 


3.25" 


WIREW-VI0 18 


8150-2650 


25 


1 


CAP. 100juF 


0180-2840 


26 


0.15' 


WIRE-BUSS 18 GA. 


8151-0011 


27 


0.07' 


SLEEVING 


0890-0064 




BOTTOM VIEW WIRING 



A6 Mother Board Assembly 
5061-1371-2 



A6 Mother Board Assembly Parts List 5061-1371 (Sheet 1 of 6) 



REFERENCE 

DESIGNATOR 

(FIRST SIX! 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. j L 
OPTION ° 



01 
03 



Cap .oiuf-20»8o* 



01C20.21 

01C17*19 

0Klt6*8 

01C12tl3 

00C5 

00C2 

00C18 

OOC10 

00C7f9 

00C4 

OOClltl 

00C16 

01C22 

01C3 

• U2«U* 



Cap .oiuf 20% 



Cap .oiuf 

tl5 

Cap ii50ur 



cap 120UF 10% 

CAP 10KUF 6.3V 

CAP 750UF 40V 

CAP S60QUF 6.3V 

CAP 1000UF 25V 

CAP 8200UF 16V 

CAP 3600UF 25V 

CAP 18KUF 6.3V 

CAPACIT0R*FIXED 

CAPACITOR-FIXED 

STUD SOLDER 
12»17«21 

TERM-SOLDER LU8 

STUD SOLDER TERM) 

TERM DBL-TUR 



0150- 

0150- 

0160< 

0180- 

0180- 

0180- 

0180- 

0180- 

0160- 

0180- 

0180- 

0180- 

0180. 

0180- 

0360- 

0360 
0360- 
0360. 



0093 

0123 

2055 

0431 

2145 

2652 

2653 

2654 

2656 

2657 

2658 

2659 

2840 

2662 

0090 

0272 
0279 
•1167 



00E1 



A6 Mother Board Assembly Parts List 5061-1371 (Sheet 2 of 6) 



REFERENCE 

DESIGNATOR 

(FIRST SIX1 



PART DESCRIPTION 



PAR£NT 
OPTION 



PART NUMBER 



COMP. 
OPTION 



QUANTITY PER 



OlE3*lO» 



term stud fkd 

13-16 

LUG SOLDER #5 



TERHINAL*STUD 
19«20 

EYLT RLD FLG 

EVLT .121DX.200 

EYELET 

LUG CRP26*24.19F 

SPCR TAR #6X.125 

SPACER #4X.it5 

RES 240 5% ,251 



01R17 
0lR15*16 



RES 42.2 1*.12S 
01|Rl#4t8f9 



RES 100 1% ,50 



01R10»ll 

00R7 

00R12 

00R3 

00R13 

00R2 

0OR14 

0ORSt6 



RES 22K 5% 2W MO 
RES .125 OHM 
RES 5K 5ft 10W PW 
RES .07 5* 5W PW 
RES .25 5% 10W 
RES 0.18 OHM WW 
RES 50 5* 20W PWJ 
THERMISTOR 

sleeving flex. 



0360-1529 

0360-1685 
0360*1869 

0361*0252 
0361-1032 
0361*1076 
0362*0480 
0380*0383 
0380*0996 
0683*2415 

0757*0198 

0757*0316 

0764-0045 

0811-1846 

0811-1914 

0811-3174 

0811*3176 

0811-3293 

0819*002? 

0837*0130 

0890-0064 



U 12 



3 
3 

IB 
3 
? 
2 

? 
2 
1 



0.07 



A6 Mother Board Assembly Parts List 5061-1371 (Sheet 3 of 6) 



ITEM 
NO. 



REFERENCE 

DESIGNATOR 

(FIRST SIX) 



FAIT DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP. 

OPTION 



00J1-5 



.10 
t8 

I 



00J9 
O0J7 
00J1 

0003 
00U1 
00U2 
0002 
0001 

00CR18 
01CR2t4« 
1CR25 



tb6 #20 tpe nat 
insl-xstr t03 al| 
socket to*3 
ht dis pl pwr 

Hf AT SINK 

CONN PC2X15.1560) 

CONNECTOR I SOU 
CONN MALE 5 POST 

CONN UTIL 4PIN N 

CONN POST 2P0S H 

CONN POST 3P0S N 

Y0LTA6E REOLTR 

IC ROLTR »5V 



IC 780SC 

XSTR 2N60S3 T03 

X$TR 2N6251 T0*3 

XSTR NPN SI 
THVRISTOR 3SAMPS 

TMVRISTOR SCR 
19 

DIODE SILICONE 
RECTIFIER 



0890-0212 
1200-0043 
1200-0452 
1205-0219 
1205-0312 
1251*2035 

1251-2913 
1251-3825 

1251*3837 

1251-4245 

1251-4246 

1813-0093 

1828*0144 

1826*0146 

1853*0351 

1854*0718 

1854-0768 
1864*0208 

1864-0233 
1901-0463 



1901-0727 

PlART NO CONT 



0.33 
2 

2 
1 
1 
5 

2 
? 



A6 Mother Board Assembly Parts List 5061-1371 (Sheet 4 of 6) 



REFERENCE 

DESIGNATOR 

I FUST SIX! 



PART DESCRIPTION 



PART NO CONT 



OlCRll.12 



DIODE IN4936 
01ICR14.22 



DIODE 



OOCRTtS 

0lCR16»l 

00CR9 

01CR23 

00CR24 

01CR20 

01CR1»3»|6 

0lCR5»l3 

00CR10 

0OCR1S 

00F1 



03 



RECTIFIER 
7 

DIODE 6.19V 
DIODE 

DIODE 3.16V 
DIO-ZNR 13.3V 2* 

DIODE 14.7V 

6 

DI0DE*FW BRIDGE 
RECTIFIER 

rectifier 

fuse unb 



PARENT 
OPTION 



fuse clip »2sod 

lkwshr 4 mel 

LKWSHR 6 MEL 
LKWSHR 10 INT 
LKWSHR 1/4 MEL 
LKWSHR 10 HEL 
LKWSHR 4 HEL 



1901-0727 

1901-1065 

1901-1086 

1901-1087 

1902-0049 

1902-0554 

1902-3036 

1902-3194 

1902-3203 

1906-0051 

1906-0079 

1906-0080 

2110-0001 

2110-0269 
2190-0003 
2190-0003 
2190-0006 
2190-0011 
2190-0032 
2190-0034 
2190-0078 



COMP. 
OPTION 



u 



u 



u 



QUANTITY PER 



U 1 



u 



u 



u 



u 



u 



u 



1 
1 
1 

3 

2 

1 
1 

1 

4 
10 
2 
1 
1 
3 
4 
2 



A6 Mother Board Assembly Parts List 5061-1371 (Sheet 5 of 6) 



ITEM 
NO. 



KFEHNCE 

DESGNATOt 

(FWST SIX) 



PAIT DESCRIPTION 



PAKNT 
OPTION 



COMP. 
OPTION 



LKWSHR 4 HEL 
LKWSHR * HEL 
SCR 4*40x«25 
SCR #4*40X«250L 
SCR 4*40X.75 
SCR #4*40X.500L 
NUT 4*40 .2S0AF 
NUT 

SCR #6-32X.375L 
SCR #6-32X.625L 
SCR #6-32X.375L 
SCR #6*32X.625L 
SCR #6*32X2. 5L 
NUT 6*32 W/LK 
NUT 6*32 .250AF 
SCR 10-32X.375 
NUT 10*32 .375AF 
NUT 1/4*28 
WSHR #10 
WSHR #6 BRS 
WSHR #6 SS 
WSHR #4 SS 
WSHR .26010 BRS 
WSHR #10 BRS 

wshr #8 fiber 
washer flat 
Switch thermal 

FOAm-PLASTIC 



21*0* 

2190* 

2200- 

2200- 

2200- 

2200- 

2260* 

2260« 

2360. 

2360* 

2360* 

2360. 

2360* 

2420< 

2420< 

2680« 

2740- 

2950< 

3050< 

3050. 

3050 

3050 

3050 

3050 

3050 

3050 

3103 

4206 



0108 
0851 
0103 
• 139 
0151 
0169 
0001 
0002 
0117 
0123 
0197 
0203 
0221 
0001 
0003 
0099 
0002 
0036 
•0006 
0100 
'0228 
•0229 
•0234 
•0236 
►0239 
.0665 
•0051 
-0171 



U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 



2 

7 
5 

12 
2 

2 

? 

2 

2 

4 

6 

1 

1 

1 

7 

4 

1 

3 

2 

1 

1 

2 

1 

5 

1 

3 

1 

4 



A6 Mother Board Assembly Parts List 5061-1371 (Sheet 6 of 6) 



ITEM 
NO 


REFERENCE 

DESIGNATOR 

i FIRST SIX) 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


L 

O QUANTITY PER 

C 






COMPOUND-THERMAL 




6040-0239 




U 0.01 


03 




LABEL-AL COLOR 
WIRE 18 YEL 
WIRE 22 6RN 
WIRE 22 BLU 
WIRE 18 WHT-RED 
WIRE 18 WHT-VIO 
WIRE 18 BLK 
WIRE 18 RED 
WIRE 18 BLU 
WIRE 18 VIO 
WIRE 30AW6 WHT 
WIRE 18 AWG BARE 
WIRE 22GA BARE 
CHOKE 

TRANSFORMER 
MEAT SINK 
HEAT SINK 
♦5V STRAP 
8R0UN0 STRAP 
MEAT SINK 
6U I DE-PC 

assy-cbl dc out 
board-etched 




6040-0239 
7120-5480 
8150-0577 
8150-1545 
8150-1546 
8150-2649 
8150-2650 
6150-2890 
8150-2891 
8150-2893 
B 150-2894 
8150-3426 
8151-0011 
8151-0013 
9100-3947 
9100-3950 
5001-2616 
5001-2617 
5001-2621 
5001-2622 
5001-2808 
5040-0170 
5061-1362 
5060-9798 




U 0.01 
L 1 
U 0.22 
U 0.17 
U 0.95 
U 0.28 
U 0.83 
U 0.58 
U 0.28 
U 0.25 
U 0.28 
U 0.7 5 
U 0.15 
U 0.33 
U 1 
U 1 
W 1 
W 1 
W 1 
W 1 
W 2 
W 10 
S 1 
W 1 



ENGINEERING RESPONSIBILITY Q| SEPIA H^l 



H 



5 



8 



c-^s/ -/ij// -^y' 



fls IS6liEP 



Co&ketTED r. (L2D-9piJ*.n1 PiJLiL A LLP* 



P *<Z- 2 *" W77 .DetfrfO /via- /=■« 




£t*7c? «Of /S /73S" " 



/"<i«- zz-ifVi an Mil I&0 -n-» <?£2o k//>5 

H)01-1I92,DAT£ COD0 /$ ^£0 . 



sy55> 



%L 



>c 



\oZ6to- Pfire ceoW /5 / 7 ^ 2 „_ 



IfiJL 



2& 



0)L 



CR15 
I90&-OOSO 



I 15/ 2.0S 



-> 1,A>~C2) 



i 7ftR5~0~^4;>3,C>-G) (2)^C7,H<^ 



(2.1 REF COMMON 
(2) 
(2) 




P/0J2 



CI7_J_ 
.01 ~_ 
Z.50VAC1 



. '-4-77 / f 
9-S-7T 



le-Wl? 



M 



iut-r» m 



(BV 



RI4 > 

SO | 

20W> 



I 

P/0J2 



->tT2-NC3) 



'^YkA^ 



-> T3-M(fc)T4-N(r,T) 



JTRAP 




S 



(-WW) 



ON Hf E. AT SINK] 



(6) M LjQST 

fn (4 ' 7) 

<5) F>Q1\I 

(6) M LO 

(5) PSU 

(5) LPU 

+5M(6) 

(4,7) +5 M 

(4,7H2VM 

(7)+l2.5VM 

(fc)+8V 

C6)+I8V 

(0+8V 

W 

+8VC8.7) 

•H8V(7) 

+8V(7) 

(4,7) 



(tlTEMP I 33-9 < 
(')TEMPa jb-o-.s.^ 
te) BATT -t- J3-H,-7^ 




^Q^^QI 



HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE 
POWER SUPPLY! BEFORE CHANGING FROM 110 VAC 
TO 220 VAC CONFIGURATION, OR VICE VERSA. SET 
~ POWER AND BATTERY SWITCHES TO OFF AND 
DISCONNECT THE POWER CORD ! I FAILURE TO 
OBSERVE THIS PRECAUTION CAN RESULT IN 
SERIOUS INJURY. 



WARNING 






DO NOT CONNECT RE.F COMMON W 
TO GROUND C&ND \\j) AS THERE V 
IS APPROXIMATELY V150V DIFFERENCE/ 




*F2 NOT SUPPLIED 



CAUTION | 

AMY MEASUREMENTS USING REF COM MOM ^^7 
MUST BE MADE USING TEST INSTRUMENTS^ 
WITH FLOATING INPUT, 



(« BATT - T3-I,A,IS,S 4r 



pa- 1 (q) 
^pa-2 (9) 

-> P&-3 (9) 



IIMTED ON OIEPO t 



> CLCARPRINT FADEOUT 



ITEM QTY. 



MATERIAL-DESCRIPTION 



DO NOT SCALE THIS DRAWING 

UNLESS OTHERWISE SPECIFIED. 

DIMENSIONS ARE IN INCHES. 

TOLERANCES .XX ± .02 .XXX ± .005 



J.DIXciN 



DRAWN BY 



ENGINEER 



K. CtitcK 



RELEASE/^) p Rpy * 



\J ^ 



SUPERSEDES DWG. 



DATE 



M7-7S 



£~-2i-i7 



MATL-PARTNO. 



MOTHER BD. 

TITLE A3H» 



MAT L-DWG. NO. 



Sheet 8 of 9 



MAT L-SPEC. 



ty 



HEWLETT Mi PACKARD 



SO 6 /- /3S& 

NEXT ASSEMBLY 



PART NUMBER 



Z'SpCf -131/ -Sf 



SHEET 6jF 




♦The 12944B Battery Status Assembly supplied with single battery set. 



N 



VIEW A-A 




BATTERY STATUS ASSY 
5061-1352 




j=L 



^C JCTTJ 




NOTE: 

MATERIAL IN BROKEN LINES USED IN 12991-60001 ONLY. 

BATTERY BOX WIRING 



12944B/12991B Battery Status Assembly* 
5950-3728 



12944B Battery Status Assembly Parts List (Sheet 1 of 2) 



ITEM 
NO 


REFERENCE 

DESIGNATOR 

FIRST SIX: 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


L 

O QUANTITY PER 

C 


01 














03 




BARRIER SLOCK 
TERM*SQL&ER LUG 
STRIP TERM 5 
RES 3 1* 50U 
BATTERY ASSY 
MASHER HtQPRIHE 
DIOOE 

ruSE 6A MB 
CAP*FUSEHOUOER 
ruSEHOLOER*BOOY 
LKWSHR 4 HEt 
LKWSHR 1/2 INT 
LKtfSHR 6 HEL 
SCR #4*40X.2S0L 
SCR 64-40X.375L 
NUT 

SCR O6-32X.2S0L 
SCR »6*32X*625L 




0360*0643 
0360*1156 
0360*1590 
0611*2966 
0950*1696 
1400*0090 
1901*1066 
2110*0056 
2110*0465 
2110-0470 
2190*0003 
2190*0066 
2190*0651 
2200*0139 
2200*0143 
2260*0002 
2360*0193 
2360*0203 




U 1 
U 1 

VJ 1 

u t 

VI 1 
* I 

U 1 
U 1 
U 1 
U 1 
U 6 
U 1 
U 10 
U 2 
U 2 
U 2 
U 10 

: : 






NUT 6*32 «2S0AF 




2420*0003 








NUT 1/2*26 




2950*0054 




u t 






S* SLIDE 0P3T PC 




3101*2151 




U 1 






FOAN-PLASTIC 




6206*0173 




M 1 






LABEL- INFO 




7120*4366 




U 1 






WIRE 16 3LK 




8150*2690 




U 0*62 






MIRE 16 *&0 




8150*2691 




U 0«25 






MIRE 16 A«G BARE 




6151*0011 




U 0.15 



12944B Battery Status Assembly Parts List (Sheet 2 of 2) 



REFERENCE 

DESIGNATOR 

i FIRST SIX) 



PART DESCRIPTION 



PARENT 
OPTION 



PART NUMBER 



COMP 
OPTION 



QUANTITY PER 



PAD-FOAM 
B0X-5ATTERY 
COVER*BATTERY 
HOLD OWN BATTERY 
ASSYHXPS STATUS 
ASSY -BAT. C8L 



9229*2070 
5000*6095 
5000*6096 
5000-0097 
5061-1352 
12944*60005 



12991B Battery Status Assembly Parts List (Sheet 1 of 2) 



ITEM 
NO. 


REFERENCE 

DESIGNATOR 

FIRST SIX! 


PART DESCRIPTION 


PARENT 
OPTION 


PART NUMBER 


COMP. 
OPTION 


t 

O QUANTITY PER 

C 


01 


j 1 


1 


03 

! i 




! 
i 


i 


i i 

! 


BARRIER BLOCK 




i 

0360-0643 j 

i 


U 1 






TERM-SOLDER LUG 




0360-1158 ' 

i 


uj 1 

j 






STRIP TERM 5 




0360-1590 ! 

i 


1 

U' 1 
i. 






PES 3 1% 50W 




0811-296* 


i 

uj 1 

1 






BATTERY ASSY 
CONN UTIL 4PJN 




0950-1596 ! 

i 


U 2 








i 
1251-4623 


U 1 






CONTACT-CONN 




1251-4747 1 

j 


u| ? 






WASHER NEOPRENE 




1400-0090 




uj 1 






DIODE 




1901-1086 




ul 1 

! 






FUSE 6A NB 




2110-0056 




U 1 






CAP-FUSEHOLDER 




2110-0465 




U 1 






FUSEH0L0ER-80DY 
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